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REGENTS OF THE SillTHSONlAN INSTITITITON. 


Hy tlu^ orgtiiimrig UE't fipprovc^d Au^^t lH4il (Rovi^od 
Title LXXIIL Kcciion Tbe bittiness of tlit^ Institution shiill 

lie et:niiliU'ted nt t\w city of l^'sisliinjrton by ji nuinrd 

the liej^u nts of the Institution, to t>c conn>asL>d of ihw 

Mci^Fti^sidenl^ the t'ltief ihistit^e of (In? Uiiitefl Statej^^ tlmx^iiieiiiliers 
(jf the SeiiiitiVn iLiifl three members of tlie 1 louse of Represi.uitfttJVPs'i, 
toother Mritli other persons, other thiin Mt^iiliters of Congress^ 
ii^^o of whom shiiil Im‘ resident in the city of WaNliinjrloru «nd the 
uLher fiiur shull Ih* inhabitnnbi uf some Stnte, but no two i>f the snnin 
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Ujiit4?tl SlatL^ Finiattiw' 

MtKLBY M. Ot^bhOM t&|.ijMKnt4M] >fitrrLl>4, Manfli 1^, Ij^J; 

fkwmlwr in, mi] Mareti 7p l^M) _Jt, IW 

Viw-aiicy (ilcttm nfSejwiinrtii II. PLATT, April n, 
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fhweaiber Ppwinlter WH- Jniemry 4, IWCWj l>isx-iu- 

U-r UJ, UHU, Aiiil .TAiitiAry 13, Jdog 

ROBERT ADiV>IB+ An. KAjup^iiintixl iiL'cvinbL'^r I^t>, t8l^n: fh'eetiiUT 
:i2. IK$I7; jAnikAry 4, ISIOQ^ Ik'cciiilK-r 13, \\nn, wnl JnEnmry 1% 

-----2T,tEIC5 

illUitl A, I>LSSM(>RE (ApEHimti^il JcmiiAyy iJifeoaiTier 

h^l, andJnnimry 12^ . \i^^\ 27, lilOfi 

CitbenN 4ir A^tJiter 

JAMK3 li ANtiELl4, rd .Miohiinui [up|iointed JaiiiMn^ Itt, IgftT; 
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iKiiSj Martti U\ iFStH, nmi June 2, Il#IJ(l).______ ,___ June 2, \)m 

tUUllAkti OLN'RY, of (iiptiobiieii hiuiuin- 24, 

...Jm,. 24, UKW 

liHiHGK SiKA\+of iJelnwtm- [AEiptdnkHl dauiAir^' 14, IWU)._Jan. J4, m)7 

in ihy City of VVEUEliiiiinuii: 

JfUfN K ffKKtlElL'U KY Jniuinry 2n, im2; JAiiELcLrv 24, 

mis, DuJ JanijAO 37, JlXMJxn, 27 ,nilU 

AI.K>i;AXf>KR II Aft AM BEIX (apihdiitixl Janimry 24, IHiHi, 

And January 27, im) ____.........._„Jan. 27, mU 

Etreuitrr OyrnmUftr. 0 / thf Eotml n/ 

Jonx IL rtA:xiiKKiMX, f’TfijTirmiiTi. 

Aksxaxdia Oaaham Esell, 
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ItuMtorr R. it nr. 














rUorRKDtJJtiH THE HtlAIlD OF KEGfiNTS FOK THE YEAR 
FNIHNO MjM &K 


At 11 ht^td Msm h U. the lk>ftni f>f llf^gents 

tin? following FCjioIuticjii: 

Ttiat, ill flilEliliui-t tu tlik* iirewliln^^l iiiw’tluK UvUl on the fi^urth WliIhuji- 
tiny in JcmUBi^ n rtTfitlarineetinpis of the Buurd ^htW be hekl on Xha Tnt^lny mflef 
the AM MeniiiLy in IlL\x!iiik^r imd oii t>n? rttli iky of ?^!nn^h, iinlws Uitit dny fiiikou 
SiiiiJiiT. when tibii fcillowliiif Moiidfiy s>hnll lie Hubetlhited, 

In wivordaiiee with llm rej^lution, th^ Ucuii-d nictiit liicj’chH-k ifi. ni. 
on [.U?L'einlier ih iS^Mr. .Inniinry 25^ juid Miiieh d, 

BEGTrLAH fSSSEKNG OF BECEMEEB 0. 1004. 

Pivst'iit: Mr. (Ikief* Jiifitiw Fuller ((TisuiieUnr) in tlm dniir; tht" 
lloti* AV, l\ Fi’yej Priv^idcnt |vrn t€-tii[Mjrv« of the SensitCt meting ni^ 
Regent; the Hon. 8. AL Culhmi^ tlitj Hon. O. IF Pliitt, tlin Hon. F. M. 
(Aicltrell, tlie Hon. HolM'rt Adimi^, jn. thr Hon. Hugh. A. Hinsiiiurt^ 
lAr, Andrew IK WhiU^ the ttoun dohn IF Hendetwii, l>r. A. findmut 
Pidh sintl the StM?n^hiry, Mr. S- 1\ Ijingley. 

stiNin’Ei? or PHKvnn^ii mektt3«o, 

Tho wiinute^i nf the meeting hold Altirch llKht, wert? re^id in 
Kliaiinict ]u>d iippi'ovcKl. 

nj>;iH>iiiTiiiN- fiF TiiH notAisH or jA:^iEd 

Thu 8*H^retAiy stiiknl thut itt the meeting nf Juntmn, :?T, n oom- 
millee eonsi^iUiig of tlieCliatK^elkir. the inemljorH of the oxecutiveecim- 
niiUet';« Sind the Secretary htid U'on iippuiuteHl to act nn the question 
of the timtl diKjKwition nf the remains nf rlamihs STiiithfion nnd of the 
rmnniiiienl to eiwted to him. The canmiittiH) iTj^irtcd tn the lh«inl 
on March T, PNM-, rec^nnnmiidiag ihsita ^^iiitiibln tntnis In? erected and 
tliiit Onigress W fe'ktnl to iiiiike an iii|fM|inite tiiiprtjprktioii fur it. 

Si nee that TiieeUng the eoniniiUee had deoiih^d to snggt^st hi lieu <if 
their foniicr n'eotunieudation tbit the irrigimd t<iuib he hrouglit to tlib 
couni ry sind us^id as a dnal resting place for tlie rtmiains. Aecordingly 
the Si'eretury liad enteriHd Into (Xirrespcmdonee ivUh the oda^blu at 
(ienmi, anil the tomh bid been shipped and was exjiecled by the end 
of the pnjsent moiitk 



XII 


t'KlX’EEDIMClSi OK TKK OK 


Mt^'v riijjm-wioii, iSchiifor Culioiii (ifTtjTod tin* followiiifr 
w in o il wiUN adoiitcKl: 

lij-nJetil. Tlmi t(i« sittlul ii>TnmllhH< Imvirkd b dictiiw llie iiiutti<r of Ihu flfml (Ub. 
|MiNit<4i] <if thv p-iiuii‘iiii ni ■Imiii'w StiiltJiHju In* iiuliinni!«<I tf> nni'ive Ihu onjEinnl 
trtnil), itT»il »<t [>l4iiu it, hiiitnbly iiiw-rtt.Li.1, with tin- n'tiiaiiM, 111 ihiiiii; jip.iPcr i»fidUini 
that thiiy triay wfe'l 111 tliL> yniuni!« of iln< Iniititiilbiit Ihii ('siK-iien^ Jnvuh'id ia tliK 
litalItT 111 III' ii»>l {roiii tlio ftimbi of tlin InjitiUitioi). 

NKW HV.Tr,in Ml FOli rilK XATlONAr, musjcum. 

The Secretary i-tatwl tinit I ho prelfmiijary tliair Illah^ and elevatitnw 
wore ajj|Htivitd on Jimimrj :i7, atiil timt tlio li. tniled jiluni for tlio 
roiiiitriirtioi) of itio roiiiiiliitjori luiil lipcn workofi oiitdimno'tlios|')ririj'. 
'nmexiMVAtiim for the bijihlin^ was hog-uu ori dune 13, UKfi, the Socro- 
tary tuniitijf llie lirst s|jnt!o of onrtlj, aud iho eite of the hnjldlng whs 
iiH‘los(>i| with It high lioftnl fence. Tiie oxciivattoii was eompleled dnr- 
iiijr iJir last of the suinrncr, and the work of htyitig the foiinitation was 
i mil led kite IV l.wgiifi, flic tURtorial ii.'hxI bcmgrotii'iiite, Thl,'* [airt of the 
work was tinislied Xoeeiijlicr U. tltiH. 

iVojKisals for furnyiing tlie granite fur all iiart.-* of the huildiog 
where tins stone was to la* tised, wei'u opotiLHl (h-tolaw L There were 
nine hidders, jirnl after due eonsideratioii the following selectioiis were 
iiuidt-; For the Imstnnent stoiy. pink gmnite from Milford. Mass.; for 
tile tiniin and stwoml stories, tlie white lletlnd granite of Vermont; 
for the iipjHT Hlorv, w hite gnoilte fmiii Mount Airy, t'.; for the 
triuimings of the court walls, theso-calhHl ^ViHalKtvKik gmniteof Mary- 
land. It was esplainijil that the stones from these i|Uiirrips w-onld 
hjirtnonize, ami | hat the selection had the fuvomhie rci otnmeiHlation 
of the sn|,iermtemlent of ronstruetion and of the arehitei ts. 

tkintnnis were iit. once entered in In for supplying the a I k>to nmte^ 
rial, cut and in'iidy for laying, iitid it was gratifying to state that the 
toUlf cor t of the gmnite would full Isdow the original estimates. 

It w^a?- exjsNi'tMi tliat work on the lower stiiry could Is* startetl hv 
nt‘Xt hetiruary, and in rase the season were an o[>eii one, the hiiseiiieiit 
walls could he rmiiiplnted liefornthc .Hulniiierur At the present 

fiinr thesnpTiiitendcnt of ccnstniction was erecting, in womi, n uar- 
row siic tioh of the south front of the hnilding. of in tnal diniensioas. 
in orrlrr to deterinine if the lines and iHoportions as shown on the 
plans weiT entindy sittisfai lory or snlijeet In improvetiicnt. 

rKJ-LsF,i[VArtfiv i>F A>Ti(jurrii^;i^, 

The S'cretary retullisl to the linjml that hills for the (irescrvatimj 
of aiitninituvH on the niiUnnal doiimin. bid Iweii intiodiieed in the Sen- 
ate ly Jxmator Cullnni, and in the llotvsi* hy Keprcseritutive Hitt at 
tiie lii-st .s*,jjsjon of t'ongius... Iiut that no action had lieeii taken. It 
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tui<l Jw**?!! kuriml tliul ll«; Secri:t)iry of tlii' Interior hiul in wntoiiiplft- 
li<»Eiii Uill whirli, wliilo lUiHitirifr tbi nectls of the iVjwrtmciit. woiihl 
iils4» Ih» srttiHfxE'tury to tin* hi^itiUitioJU I'ho Institutioh liftil imdermken 
to preimn* for thr f^eerntury of tliP Jtitiirior the rci|iiiuile frirsiijj 
tlo' Im-iithMi uf iiiitMiitUii's «m tlo' puhlie honlfi. It wun of inli're^t to 
limt llir Scen'hiry of the Tntrrii'r hurl iilrmiriy tjtlroii pi'i<liJiiitiMrr 
Htej»s iu the nuilter, ?«) fttrtM hisuirtliority exteiulcil, uiid liiuluirpoiuteri 
jfiuirtiijuis for iiiiix>rtftnt mins, 

ESVUOHA'TtONfl, 

The Serretury stiid tiurt siiiue the iiist nieetitrg of the ihmnl two 
ex[N'ditions Imd lx n srent out try the In^litutloii: otio under the riiret - 
liori of Miv A. ti, Mutldroji for the piirjHise i>f ittndyinjj thi; reitisiins 
of tfie AluskiiM timiniiioth uiid other lurfre iiiuniimlt rejiortwl us ubrin- 
dunt in tire Ihuic-Vurd*' und ut Ktephuiit Ihilnt; and ft sceonH uruler 
the diri'otion of Dr. W. tl, Sher/er It) study tho giseiera of [Iriti.'ih 
(kiUiniliin. Amrniroiiieut.s hud ulso Imumi iiiude to .neiu-l l>r, J. niter 
Fewkcii to \\>ru ('rust, Mexhro, for the purpose of studying iLio pnit - 
tirullr unexphuvd region in the eustern siioro of thut I'ountry, where 
it is bof ed to Hisrxtver the ivlutiotiship of thi- nioiintl-IiuiJdlng trllwA 
of oiir Mississipin V'ulh^v uud the Jhiebit* [rtajples of the Rio tTrunde 
und Kio ilolomdo with the su-enllnl civilized triU*s of Moxieo, The 
distrirt was rilso interejiting Iwi'atise of the prcweiitm tiiere of u hrutich 
nf the Muyn r»ee of Vucnlun, 

'I'lio s«‘tulitig of the.se esjieditions was u rrxuirruiiue It the oirl ]ioliey 
tjf the In-stitulion whirh ptiid for theiii from its own fund, In this 
lust cn-s<' U WHS u ;oiut work of I ho Rureiiii of Ante rim n Klhnology 
uial titi’ fiistitntkm. 

EXTENSION'ok ETUVOlXEiirAL WOHJv tV It AT, All AND SATtOA. 

The Secretary oxpluinerl thul he hud for seveml yeurs, in eotinectinii 
whit tile estiiuuW urged tho extension of tin; reseurches of the Rnrmn 
of Ainerietin Kthimlngy to 1 luwidi und Sainou, CotigreAs hud ujijiaixnitly 
lMH.‘n iihwdiHng up to the preheat time to uuthurixe this. These 
ri*se»reln*s were praotienih* urgi!nt, und tJie rtHini?Ht Iftwl lunut nniewed 
this year, iitnl ire ho|KHl tiuit its im[rjrtunci} eoiiH lie imp rosed u]HTn 
tlu> nieiulM<r« of the nppro|irtutirjns eomlitiilcCj^ No inlditlonnl 
appriTprintiou wsis uctuietl to n<‘«‘ompltsh thU, it lieing only neceasiury 
to insert tiie jmtpt^r jilinkseology In tin) approiiriatiuo t>il]. 

Ttie Ihutrd llieii iidjourned. 
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AmnJAJ. MEHTING OF JANTJABT 36 , 1906 . 

Pivist'nt: Mr+ Chipf Justice Fulli^r (i'hiiin-ellor) in tlii^ L-hnir^ the 

lltim ih IL Vhvit^ the Hon. F* AL CJoekrdl, llio linn. Iloliort A^hyiit^ 

jr., the Hun. Hugh A. l>iit?!inorL% Dr* fP. B. Angi'll^ tlio [ion* .John 

B* Uemiernim^ the Hon. UielmH (Hney.^ the lion, (icorgc iimy^ 

l)i\ A. (fnibfim BetU mul the Seeretwry* Mr. S* P. LEiiifrley^ 

* 

Misrriil OF FUKVtOOS StEETlMl. 

Thy iiiinnU^ of thi^ tuc&tiii|> lie Id l>*‘eeiu}*er H, wiji^ raid in 

nliE^tniet iitiJ ni>[iri>ved« 

Ht:Al*inilNTllENT OF 

TheSf-crt^ttiri'iiiriiicsiiiiced the reupt^uinMnerit of Dr. .Iiiiiieiri B, 
for tenij of .six 3 *i!ur^* hy join I re^Iution of Gnijufiiessi ji[sprovi!^ hy 
the PniciidonlJaiiuurv 

H^^tUnUN RKL.V11VK 1^0 tSCOME AND ^.X^KNOlTl.-HE. 

Sinmtor Hi-nder^niu Chnimiiiii uf tlieesceutive ixjininitteeT jirteieiited 
tho fuUiiwiii^ resdintion, whidi wil^ mlopted: 

4 

JitMdi'i.tf, Titnithe Inconie ol tin? In^ftiinUnn for thi? Iliksil ycmr ainUti^ June m, 
m>i, rtppTuinTiilisl f<Hr the t^nki^ -if Ihe im^ltutioii, tcjrlie by thu 

tjiry wStli tiic whin’- ef the exet'ntke etKriiTninoi% with full HK'mlini on tint jjart uf 
illr S&i-n'Eilry ^ lo MvJlW. 

ANN LAI. ttEptPltT OF TIIK ^iKOfiKTART. 

The .S^erebiry pre.-ented bin rejKirt of the i>i)omtion£p of the ln^titn^ 
tiofi for the year i^ndin^ June ao^ UK>1, which was aix^ptcd* 

d 

ANNUAL ItKmttT Of* THK PJtECUTIVK fX)>IMITTKK, 

Sc*nati)i- IknderMin, L'hiunnuii, tlie reip€>rt of tlio ciiiiunit- 

tws for till} yeftr oudiiijf .luinj 8<>, 11104, viliiuh wii.'^ iidoptod. 

AXNtrAi, liEPOirr 0»* TllK PEItJiAtfKST COMJi ITfK 

tSeim^ir EIptidirr)i4)n, L’liiiittnun, reported hh foliowjj; 

IltMiijkin* fnmi . — Tlic O'Duiitj^hue caiiM* is now in the voiirt of 
ttplK'sIs iit Allniny, The t'ulondiir hits not vet liceti un non need, fnit tlic 
pnisjM'rt is llitil. the caise will lie renpbcid tnid nrffinnl iIiLh spnh|f, 

Authr*r* mil heiirltig u|>on the uiiplieatiori of thepxevit- 

tor to have the will interpreted hiis not yet Ih-^ii Lad. Very receutlv 
rt short l>rii>f won htiiideri uji to the supreme wurt of Xcw York l-ov^ 
eriii^'cxTtaiii phases of the subjet^t 
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T. 'IVio HuiTOjjtite ill Unmkiyi. |.as docidpd in 

amiHiini.-e n itb ihu Institution's vimv of tk- construction of thu wilJ 
and (mittcrs «iv Irft slinjie for th« InMitutJoii to iivail ilsotf of tbc 
l«‘t|iu‘st lit some fiitiiri! time. 

Oil ijiotioii tlic rejKirt wiis iii'Ct.pt*KJ tmd onlei^ed tiled, 

UKmin or !■«« coji«itTKE ij> ihe pixai, lusi'twiTiox of 

TITK OF .1x131» H31lTHtii>Ni 

Tile I'haiH-ellor, us chiilriiiuu of the ismiwjittec, roiHjrtod us folioirs: 

"" tin- f.lbuins 

Tlmtlhe nierLil Arjuninitl™, Iiuriug in iIuh^-^ tin* iiiaihT«r the Him I 
dwfwwtirjii -d the rL-Hwnii! ,4 U-mittKiris.* I tn msnire lliu oriaiiml 

UiiubmiMl U>fitBiyii, HUitiihly inserilus), with the n-muin,-, b «,«,u ,,Tt.|^r .Nsifiii.n 

n n '? r' th, l™tit.uio,i; (tie exj..iuHs mvl>li ii in thu 

nuitUT to he met Irom the fuurij* tJip [maiititlon.*' ' 

V.mr I'r.minittiv havin- ilirtrteit the oi the .. th]> ivimtre ii 

Ortve-I III the |wrt <d ,\ew York And half jiLit tieen Imsiulil .m here, ll is tenuiotii. 
r IV !<., M,i lu^r Uie ftislitminn. II i. u im.i ,,n.|.tn,e. „„ ,ullieienl i 

F aiv ,11 n tvmeterv' by cher V«,ir ovnuulit,^ would like I" 

twvethe Iu%«i>ute eei- ii tiefoii. ihey r>ti«iv it penuiuiently in tillV .Nm-piqi,c,iw ester- 
tia E^tmii, . Iwiilrl Uu> Resents iilease in oulhiiriie the osumiltiL tn tiiaiv it 
viilhii, ttie hi^titutluu, jit hwi temiNjrsHly, ihfy will rimt ii i.lan- for il, ^ 

I ne! '? 117! ■ T-'f exterm.1 site, vii.ir eomniitieu. 

.urie Wtotioi. in a j.Im.v for it In ,I.„.>per. ImZd™ 

7 j' 7 *7rT 1 "7’’*'''’"’''“' HY,id.I,ii„T«,Wy Hi.ee it il.. v .mrlh 

o( l ie t.rns.tit boililiiis, \mir iwn.H,iiii.f fivl llmt in ibot «««, Bonie ai^.rv 
H'miln iM lit'ow^eary, * 

The oiloptiom ef this n>iyn will k «tBhh,n.4 by .Ii*,,i«,nailee w- miihnrixhjs 
tliem [.»pliw.- till,, twijih atiil ix^irmins witliiii tfie Iiwtiliititm, at Iwwt tampomrilv ^ 

„ . , MKXviljjt W. yvutrit, 

Un motion the report wtis ndoptod. 

FliKKIt tlH.t.ErTIOJi, 

I ill'Sivrrtnry »iiid timt during tins etirly i«irt of the yi‘ap llhii he 
lull] hud IIH inUTvii'vv lit th.> JiistiUitioii with .Mr. Clmrli<ti‘L, Freer, of 
JMroJt. uho vvns rksireiis of ^riving 1,1,? viiknbju collw tiiiii of ohjeeb* 
of Aiiiemmii niFil firii-iitid urt to tliit Smkhsonim. Instilutioij or to the 
I liiu-d Sfalos < to vein me lit on cortaiit eonditions, Mr. Freer hnd 
outlined tinilly the e.\ti>nt of thn eiilliu'tioii, its coHl^iind the eoinlitkna 
iiiider u liifli he pi' 0 |xiik'(l to tiiaJre the offor. 

Tlie Sm-ieiury hml liroujfht, the uiulter liefurc the executive t^mi- 
Jwittitv, iitid liPiftidit letli'i ivliich he hud .-stiii, to .Mr. Freer reel I inu 
liiu iiiiderstitiidiiij; of tlu; eollevtion nnd eoiiiUtions of jyifi, (mti ivhieh 
further, eontiitmul the folloiriiijr uc'tion of the lonimitteer ' 

TheexivntivevuuiiiiitUi-, liuvins lu-anl wItJi inlewami tu.ptvsuB-iot, the luaie. 
tiieui by Seeobiry Uiij^Jeyof tint pnjj(M?itjou nud view* iif ,11^ lUinjics Freer 
kh iwmi- 2 
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i»l tt> to rl:iir ^thitheHjiilMJ] Iii»tEtuljikii ^ »>1]t^iton of iif nit^ 

Jiovh in hiv- fnhHAp^icin, wMoli lins atn^y cot-l fdOU^CMXl mH In whk'li hts 
lo mlii nliTirCMtM niTieh iiiriT>e aiul lo miiHtrtiLit Itir homeing it h l^ull rofftirt^ SSl>0,WlOj 
iijNUi ptrtirtilioii tkftt a\\ the eKpen^tr lUtii a'^|>^3njiiihiliry for itst vAtv noil nsninti*' 
ntinii> Ije pTiivitle^l^ jin- u^ tlie o|iifik*n tlmt it wcralrl Ih? welt for the of 

Ki7ceEhL4 kM^iruHiler ETucIi u. |iro|7tj4>ltiO(£i b HynipnEhy with the Jimwii mtrl mElli^ntt^I 
isjHirit in whlcli H I*! niEi^ile? bEit uti k Is €inly ik of a isojivervsii- 

tinnwllh Mr, Freer* it le rfHiuesk^l li^y the thuE bniitleyoinii- 

tiiithEL^ki^ with FnHTaiid (a him tiiat he |inl In more form ht»( 

views nod hla wi^hi^, eo ihal the nutiuii whU'h The ioEiiinltEei^ iii&y ri'iiiiiiiiiiiod to 
ttie fhiiirtl U'snth b* vrWl exJU-Uy wi^t fojth 51 r. Fn-t^Fw pEir|KMC^ atid Le ^Hvi-j| 
the Lttreful ^n^iifi-niHon Appn>priiEo li!i sHic-h mt eiirlutiin}; th^Tudfleticm. 

To thh letter tin- foliownti|r mp]y wan 


DefitJ>IT^ 5 tl 4 tl,» -J7^ 11*04. 

ti- IV EW|., 

SmithMfHiifin fuAiinnionr WiiMwfUm, IK H: 
btiMi She: In nplyiiiis eo ymir kimt lethn of the Iflth EjirEaiif, huhJ Iu higher 
n^rerviHtr Irk the mmetVBilion ho^ with yan un 5bndi 24 Imftp 1 Isv to ^ay tluit my 
|ji'rmiiJu-rit k^ilecticms ironidHt of the hklbwiii^nK iklkjee^ nikmelyj 


By J A Km S n u. W fi ifm-KH: 

100 fninif^ki |3nilrLtiiiM^ In uilj water-folort and iniritid. 

W nikfrHrjLE*tl dn&xrln]^ in fteneil mid waler eoJor, 
i^O Ihhogra^ilift. 

575 

The tmlira di^^>Twli<ior« of ilie Tewoticli: Ruom. 

By IP. W. 'rKV€N, T. W. Rpcwryo, and .X II. Tiiavtcb: 

5l> fmEik'il paliilitip:!! in oih WMOT^silor, aiiJ fKi-ii L 
By ijuioufi makers of ChimH*e nnd Japonic ^ehofdj^of laiutia^v liegftmbp with tbw 
lijoih k^^^iifnry ond eodinfi: the nirn-UH^iitii rknhirj-, Itirludin^ fifitH-imons liy 

Ririomlm Bmjhiiit ^kh^n, ^foionobn^ T*nyn, Koyer^a, Sj-Mh^u, Kurin+ KeoMoi 

lloitsu, Qkifjp IfokfESfli, at^ I'aiioEis other niAf^ernr 
llKP Ikthemrinup Einmy of whjdi Are Lq [min*. 

U} inany of wtiieh arc in puirw. 

30 ydtikirk 

fiy variola. ..f tiia Far r:*rt ui.t C<-ntniJ Aria, inelmliiiv Chin.iwp. Jai»in.H‘. 

ConnaiLHp Ponghkiw^ AraliEans, ami othvrv rp yet niiklentlfiixh 
nso plQrw of pottery. 

AliMia»udli,pt.ujMjr undent I’hii.m* nnd JapHlie«* hrotiwji., a ciriv Jana„c«. 
and t’cwaa vtifal-uarvitiiijii, awl Pome lnctiiieT hy Kni vtsu. Koriti. mid lilt™ no. 


Tbwe H'TbraJ wiUwitiojw Indiido ..f very iridalv rt-iainiti..! iieri.nlii„f 

artirtindrvelojimvnt, Ijenliminir before the blrtli of f'liriri iinH en.lini- to-dav 

No attempt hea b«-ii iiia.ii. i.i spedmen^ fn.t., un^vinpath^tiL- mv 

ndltHtirst Laviny tmii eonilnofl to Ameri.iu. and Arii.tir Klior,l9. Mv ureat dedre 
haa bt^Ti to ,iniu, luodvni notk niU, mi«.teriHei'«s uf eertain i«,.riodji .if lddi dvilijoi* 
tion. hartoiiutoiu in npiritttal aid jdiyrical bavliic tKo po^er m brrwleii 

eultiiiT-and ihnjgmai To elcvab Ihe hannoji mind. 

Tli^ wUoorioBH 1 d.^re to ft.tain during itiy life tor tl.o enjovnient of ptiMlenP, 
tny fnend^ and iiiy*etf,nod for Uio further t„akin>:.ulditlcn.-«,d i.npr..vi- 

innnta fiom time to time. that imxl riiDdels only i=|i„ujd he iJUf in 

mi&nc copstniE^tion^ f wiiih to i^untunie my jiidi*ri by llie beBt eapi^rt 


I’Rm'tcEm^srrS ur trt; iu>ATtD of regent?*. 


XYU 


ad%'iL^\ ELUiJ nitmivi? DVi^ry iJjidf3jiti.iSjlu ourl ndil in Itii*- fiityr^^ i^ l44tii*vpr 1 i^ik 

i4»taiii rd like liitniiniilmL<CMtiindj.ni «|q4ilii>% 

I nnn rejitut niy nffiT la O^'a^M'^iSkviusn^ tivthL" S^niitiisfinlftn inFlitiilJnn^ 

nr la lly^ riilt^Mj ^IaI£^ 'tiDVi^ftJiiii^nI, nhd Ji3^ the^’tiiii In ninruey fur tlie 

jiur|Kj^? of ciiritflrurlixif^ 11 !<tiltiibl« l!iiini|ii]|^ iu wbioh luhotuco iliinii. up^ii thi- iollon'^ 
Uiv; tornj? uiiJ 

Hr-r. Tim Mini id fAlL^jiliXi eilmll ihihI l>y mv oawuliirF in tiie HcT^i iitn of tho 
f^iiillisyjniiitk LuhilLttitLoii nr Um; Ttiil^t *iiivi^mirnfTit pn>ni|>tly wflt^r my ilone-stMs 
^■ul :Hihul1 1^3 tuR^l fntiliii'ltb [or ibo cLiiii^mi'ikiiii nf a iiTT^ppLitjf LTnikl tii-^ miiiii-j'tMl 

witli tho Xaiiiimil tlio itpii^tnioiiiyi uf vrlijrli 114411^ o^vntly luvn uiitheiriKoi:li, 

or reaeamibty mtir tboroti^ 

Si^HirKh Thr fritf.^tirir of Ihb^ hiilldln}: ^imll Im* iirnnigecl wiUi g|wla] roiEintl lor Ihn 
oc^nvraiuuw of ^^luilonla ittKl olburs cU>?kroiu of ho oppartnnity for nnintrmj|>ti*il 
frtuily. A ^uiuiiln Iw |>o7v[clisI in wliidi ihu r^iitn'k Ibxmi i-l]iil[ b" 

nseinpi::t«?( L rorn pk-lr. Tlio v, Liilo i ntorior of the tnil Ul i n\i j=l knl I in- 

iijMJU l)okW4i-ii till* Rtiyiiib nf ^mliii.Mohi4Ln liFlitiiUoi] urn I my^fclf wflhln n 
rooMinjiikEo tiriu: nftor thu lu^vplaiico of ihb i>lfiT, 

ThinL Hio caliei titiiirf, tt-itli m^'h nnd in 1 rliti‘tJii& ihrrvtou^i^liAll lio iiinrliiN 

dDniiif iiky tifoliinu^ rluiil U* ilidivor^'il hy 111 y i»?{e^inon= totlio imiiicHliiitidy 

afliT tbo IktilhHnjz t^i iind n'^ply |o TfN^ivo llitni. 

Fouftb. TLo ndk^otiutidi AU<] tho IjoiUiiiiip^ kilmit b'airwi lor iwifl mjiEiilAiiH'd |M*r- 
l)vtua.1l]y by tlit^ f^niktliMmum Inj^Ututlon. nr ihi'ITniiiHl tiovi'^rxiuitiul ul [1>i nun 

Fifth. Nn ibhLiLioii or ih^EnrUiiu Nhftll W nmile m tln.^ rollivtian^ afitr my ilE^qth, 
mill iiHiELiiij? l4(h« »Lall over T>n u3di]bU4><ii wilh thorn, or in ihirMiEno hnUAm^^ iMir 
i^hfill thn iailA rothvEiiati^, nr ;tny tliopoof. In* reitioved tki any tlmo fwjin thii rjiiil 
!iiiitj|ifi|:oj£iv |4 mIii'I] niH-ijNsiry fnr tla^ piirpxift^ of miking repairs or reriQvuiiOfw in 
iho Imihling. 

Sixth. No^'hcirKo #tiiill uvor Ijonwnlr fomdinlsaon lo the nr for (fie [irivi^ 

ft'Ff of exainiiiiiii^ nr i^tinJyioE! the cnllectionH, 

Stivi fith. The i'nllLH'tinn^ mill hEiUdiiigp^ pEiiiU nlwfiya V>«ir my imino In floiim moih^s^t 
nnil it|i|ini|iriikto form. 

in Ikii of I ho fom'olnj+ oHor I am wSlhnjj, upon tho ronililjoiiPt aWvo exjiro! 44 ?rh 
to mak i- n prftH-ial eonwyaiii'e nf Uji- tiilo Ut ftkid rDlTodinrM (n I he Juj^ilntioii nr tlio 
tloTPmirtont, Km I nbe4;^iiept of the wim of $.i(|lD,000 for the biill i lin^, niH-iA^iEUsI: 

1 . Thi-i'ellecrioiiMeliJili jvimiin in my dimnitniy lEfts ami in tbepon^^inn 

of [iiy alter niy dedtb UDlJl llie rompletinn of ihr laijUlhig. 

2 . I ifitimSI havn tin- nsjht to niKke j^iioli in tho oolU'ctionr^, hy dlxpcwfiiiE nf 

any fNktt tEiene^d, or by midinif ihoR'tn, ua nmy i^'u\ kp mo mlvu^hle or 

for the IntprorA^raonl of tho onKli'i^ion9» nrany nf f hecii. 

3_ Ihitli I iiiiii niy ox«.titort rhali free Itirin uny Ikidlity on mTi^junl nf arty 
In nr ilniiiniEt' tlsni mrty fniTiio lo llie mllMdinni* m IiIEo in my or their ehariEn, avon 
thougli ctHi losi^or injury ^haEl iif’t'tiT fry ni*i.LHiiqi of my or thoir noi^liijretirOi nr the 
neiflfeofii'4* of iijy or tliMr KrvnntH. Ei^:nbji+ trr ifin|jjnyi?Aii. 

The ussol fonjj of Gie t 4 y|Ui- 0 t p>r itift ami ibo detailji for <nnTy[ii|tf ll into nseimthin 
are Inn*] litie^tums tlMU mn lie aFifit?ii uiwn by i-iturwl repreftiJithig ilie fiii^itntjon 
or tho i lornminenl ami myi^If, 

1 thiit tho fimilttidoii nr thi^ liovontiiient, tiofom TOmin^j to a nJeclBlEin 

TTjnirilinkC ibo above nfior, ai'inl a minEiiitti'enf osiiertf* to Jkdmii Ui make an oxaiui- 
nniii^n of ibe oolieottucu*. ll ivllt la* r ikiunx^ af mtirfiutlon to me lo exhibit th« wl- 
LoHjp'ine to Fiikih K euiiimiltoe, Mmi tlio it imiy iiiaJco will lie of |4;rcflt vaJu# te 
thi‘ nr fSoifnimiJiit in r^^irhio^ m i^mehoilon. I romaln, with ^r*ski 

Vt*Ty tniliy, ynnrHi 


CitiitLt^N L Fitxm 



xvtil 


I'KtK KKmXGfi OK T«K iloAKII OK KKOKM^. 


Aftvr TOiifvrcnft' Avith th« ditiirtimn tin- c*x(*i*iitiv*‘ I'omittiltpc lli(? 
SiH‘ri*tun' .\Jr, Frwr, Hnkiiij^ if bi‘ cintltJ iiin wiiv tct 

rnmlify thts Tt'^tuirciui iitH nf th* fiftti i Imimj pf Iii> cuniliMnn". tu 
Avhuli a ri:|>ly was rcccimi llait afti.*r suriaiL-i t'lHisiflrnitUHi rm nicHjili- 
rtitMHi cmilci l»' iiiHflr in ttio t(‘rins nf ilu’ rlaiLst- rt*fi‘riHHi hi. 

.A v^rj’ y«‘hi*ml i|)sciL<«ioii aitM! as to t.lio nmirors iriA'iilvi<tl iinili-r 
till.* ttiriiis (if tlio piTijKiwMl (Innatioii, t!u' ])rt<vailing opiTiIon Ih'Iiijt that 
niorf iiifimiiution wan not'psstiry Ix-fon:? Lin! Iknirtl rould coim' to a 
(’OTifiuHnn. It AAtiJ! pointed out that Mr. Freer tiud iL-iltwl tlnil a 
mitteo visit him for tlic purjiosi* of seHtifr tlni rollrotioiu ami the 
Ikifti'd tlt'ctdcil to uret'jit the sujf}ft>Htinn. The follmviii;; r*‘anliitiniJ 
wjts sidopti'U: 

Tl»lt (hAU'hiirit^rI]orU|»|>iimt ]t uf Ihn.,) Vkhi^^ Thuv 

ir AttiW iQ muki' |K.^nKiiiia ^^mnliuitiou ^sf [|ie coMoi?r.iuu iti art nlgw tji wliiLli Mr. 
UIiqj-Ia 4 l 3 jii 4 pMi|MLsc^l iQ isr tn tlu^STiiilk^miuii liiFiitiitvMJp 

mill iiuikii ro|n>rt to tlit> of ltd \a\m\ mill im-rlt-Np ami aaUl iHiiikijiiltu^r in furllif r 

irs'^tTiiLtwl to imn Mr. Vnvr ulna iilkirntton-t, if iin>% aiii k- iutuh* in thu 

imiidjlimkR of |jle viin Juid thi? of tliia ItL^kudoEi Li 

(iij!\iby 3idik\l ON All jnldhEnml iif tUb cxTititiiitEjEv. 

Urn (.'hnm’(>[bi-ii|i|)uiiih!ti Dortor Anoidl. SeiiiiUpr Ileiiderson. Doc¬ 
tor lh‘11, )in<t lln< SixTeturv n*' the imminittim. 

‘I'fir Ikuiitl thoi! iidjoLiriii’d. 

AEaUXiAS ALHETIKO OK UL AKtCH 0, IBO®. 

I’rvx'iit: Mr. Chief-hisiice Fuller (Chrirni'llnr) tii llh: rliiiii" the linn. 
I’tmrle-S W. Fairinmks. Vice-President of tlie Fpiihal Jstates; the I ion. 
fJ- f[. I'latCthi' Mrtii. RfilHTt A(liinis,]r.,the llcui. | [(iijh A. IHiirtiuorf', 
the linn. Aiidretr [1. White. Um* Hon. .lohii li. JJeiulei^itni. Di-. A* 
(inilitiiii Ikdl, and the St'cretiiry, Air. ts, P. Liiii|fli'v. 

SttMTTES OK I'ltEVIcttJH JlKETTMi, 

Tlie minuEes of the incHdinjr helil dnnimrj- ^5. llKlo. were ri'mi in 
and ap|irov«HK 


XN'OISTMEST ok assistant MKlTKKTAliy. 


The Sech'tarv. jt fter sintini' the m-cessity for t[»*!ipi>{t 1 jitinent of an 
lalditiinad rtviisturd serreUtry nf tljr Inslitiiticifi. asked the Hiaihl's 
approval of h'N srlwthni of Dr. Cyrus Adttpr, tin' pn.-«!iii I>tlinirimi of 
the hisLitutinn, for tbr jaxitiori, Hdiiin^r iin eicphimtorv .sfaii.ident a- 
to l>rM!tor Adli'Fs ittm'ss for the (lnttG 4 >. 


Senator llenrbrson folhmett with further coJiiineinlatory 
and preseuttal the sutijoined resoltilion. which wa-adopted: 


t't'niiirks. 


fit, TUm lilt* nfijpsntiuwit l)v tt!c s^ps-n-torv' ef Pr, Cvtiib Ailli«r a* A*«iMtaiii 

^^n-taryut tha KmUh^*nk^^ b.-hanfeul IhcLihmo a"d tlie 

will! eocti dililitlanAl iIiitwi^aB iLe ftecrotei^- may b«%ii Mm, be aiipmvcL 


THfil'KKniNtff? THK BBIENTH. 


XIX 


FHK>;(4 i 

nSrimtchr tliqHU^i'MUt. in ]iks4>Hi't^ of Ari>^^dL Ohiirriitiin, 

hjkI on Kinhnir nf flic cf>iiiiniLt«« npp>iiitC4l to [>cti-oit jmil 
llic iirt uollet^tHHL fjf Mr, Cluu'IeJii L, Fr^jer, n i-pjKjri, idiirJi 

wn.-i Acre fully diseU'^j^wi* und us it clcimit-d lliiit the nmlinr 
slnmhl Ih'i mus^iiiercd rsL li sEihs4'i|iient Uii^utin^ of the Ihxird^ iit tvhich 
SI fuller sitIcndunrc iiii^ht cxjuHrtcd^ Si-iisitnr Pliitt offcriMl the foi¬ 
ling in j;.^ i-e^diituiMi w liidi vi'Si-'i iidoptcd: 

i^r^di-oty 'rum the BtMtnl id Uike ihis OAibduu to iS3ipnw dLi»ir niiieiin!! 

llmiikh ti> Air. t.'hiirh'ji L. cf iH^lrnit, h>r ttie t'oiirtasy to the ctmimittct 

of the Ih'^iUs which roccfiljjr ATpitoii rvtToil to L-xjuiiiue hu« art mlk*^!Jon; mid that 
rnrlhiT eoEi!>ldfmtloEi n( hh t;cncrtMSH offer lii donjite U^OKaiiic |o thin IuMitiition or 
tho rnitud lie until tlso next iikivtlis}; of I ho Ik^^ri! >>f 

fJltT’ OF HOTAXTC’AL FOtJ.Kl’tKJN- 

Th(! Sd^rctury stivtdl ihsit .fohn 1 Hjnnell r^iuiLlj. of IhtUimniv, 
hud dnishiteii ti> the histitiittun hi.-^ cistln^ ImiUhimciU Lc>lku;litsii, mrnpris- 
JrKijHHi pliLiils SI Ell I Eii.'tirly luMjks on liotuny. 'fliero vi'ei-e no 

cnntiitioii-s t'XtepL tlniL the donor the riglil lo eoistiiiiie to 

work ujnui the coflcctioiu 

J>(M!tttT \Miitc ofTemi tJse fulLowini: rcsoliiliois^ AA'ltirh was udnptcKl: 

Tluit llio tliiinkbi of I he 1km e^ I of lie tondeix^] to ti'upi. Jul ui 

IiimiH‘11 Smith for lii^jieiien^ity hi |hni^miin§; iCi iho iiat«tifiiEiou hb liin^iuiid A ah 
tuihU^ i'olkxttion plmsls mnl U.uikjf ^la b«tnnF+ whleh ia i^mitufully nerepted. 

FlXAl, l>ISi'OSlTiaX OF 8ailTIISOX*l5 HESIAIXS. 

.S^rretiiry ivviewed tlie rcfiort |jrr>sciitcil to the Ikmni iit the 
meeting nf JiipitiurA"'2fi by the i^^intiiittee cliEirgwI with the^Hosil clK- 
jKisitiuii of kStiiithsorr^ reuiiiiiiiST iiiid sidd that lie hojwd tlist iit si>iiie 
future titiie t.-onj^ress would make nii ndegnute nppropnation for jfiving 
the*n' remuiiis si tittiii^^ inUu-inent; Fiut tlint mo fsir iis ho hiid iH^en able 
he hsnl given preaient olfect to the msiisdiite of the Hoiii<l hy do^iositiiig 
lhi?iu toinpiinirily within the huilding in ii sniuli n.ioni which ho Imd 
hiiii litted. tip on the hnnicdisite left of the iiorlh outntrice to the 
hiuliUiig. 

The t>>iuuiiis hiid lioen exiuiiiniHl by niedinil exjierts iind found to he 
in u n*imtrksilj!e wtiitt* of [iresi'rvsition. They h:id now heeii pul in si 
HditJible f-nsket and were ii^udy to tnuisferri'd to the tninh, niid he 
would iir-k the liegiuitK, ti'hen the iiie’E^ting hud rtdji>ULniiMl^ to proix^ed 
la the twin nrul witiiciia the deposit of the ciisket. 

.Yfler reunirks on the condition of the Avork of the Tnsltlutioiu the 
Ikm 1x1 sidjiitirnod, siiid the Itegeiits repiiii'ed tu the roiuii referred to, 
where, in limit preseiK‘fi* tiie laishet was pliicod wiihiri the tomb, whlcli 
WI1& then sealed. " 




immi (IF Ttiii liXEf’i; riVE of the boaiu^ of 

OEOEXl?! OF THE SHmiSONIAN INSTITUTION 

Fnit THE Veak KMrKi> Jr>K 


Zf> fAr /{fHffti of Itt'fftjftfA f/*r 

Yaur t^xf^utivu coipiiiilLt^e fully ^uluiiit-'^ tlie fullowing rupuil 

ill ri^lutiuii tti llu? uf tlie^ titp iippmprkOpiiH by (^ou- 

and uud pxp^nd1luft*K fc^r tln^ Suiitlj?^Opian Iii>iritu- 

tmiif tbi^ Xjitioiuil Mii.HeuiJi. Oio Int^rniitiotiHl tin* 

lb If Hill of Etbiiula^\\ tbi'^ Natiofiiil Zuolui^dc.til Pitrk^ and thi« Asrrih 
phy^ticiil iOistirviitnry fur llie yviir r'luliiij^ .fiiiu* situl bultiniH^s 

of fun nor 

^MmwomAs ^^^inTrnc>^^ 

Thcf iimonnt of tho lwH|nHit of Jnirio<* SmithBoii depnsited hs tho 
Troiii5iiry of tlie riiili^d Stutef^* Hocordin^ tonol of Cmgjv^ nf Augui^^ 
U.\ To Lhi?f W'rts lidded by iinliiority uf Vongrv^ti^ 

Fobruiiry s, lS<i7, lbt> residiniry le^^ry of SiuUbi^n, saviuj^ from 
imbrue tiiid ofhrr hinin^es* to the iinKnirit of $1 p14,8^U, 

Tit this iils4» hiivi^ iMfiri iwJdeil ii fronj Jamns IliuiiiHon« of 

Pemmyli aniiu of l«n|nPiTt of l>r. HliiuHin Ilulnd, 

York^ of I hi' pHicLMHiw of the tiali^uf Virg^inia lK>ri<Is, it 

jrift from Thomas (i^ IlurlgkinsT of New Ym'k, nf Hhd 

\mu'^ SI jinrtioii of thi' residuary IngRry of 'rhomiis ik Hodgkiiki. and 
iIr'' aeriiiiiIIlaird inteiH'jt nii the Hamilton liertuest, sivingfs 
from income, mitkini,^ in all* as (ho perniHuent fund. 

'Flir Inr'titutimi also holds un iidtiUioitnl siiiii rendv ed upon the death 
of I'hoiims iu JltKjjfkljis, whieh is invested Jti re}pstere<l West Shon* 
4 |*T H'Ut *K>nds uf the jinr vsilin? uf $4±diK>. imd whirh wen\ liy rudder 
of the committn\ under date of Mur 18, plaje4?d in the huncls of 

the J^i'i retary nf the Institiilion to lie held by him Hiihjeet to the enii- 
dltinns of said order. 




J£Xn RKPiiKT np the KXRrmVK r'oMHITTEK. 

Iff mtH fsitfailitntYf /mm Jufy /. tS04, lo Jn»r ,1a, JSOS. 


(nton-Kt m fmiij, Jiilv 1, lllft*.,.,,, .. 9^, JliKOi} 


fnUirwt mi fundH JHiiiiarv 1. 

Itiicn^l la iufiturTi' liW5* fin 

(jBjib frttfii liidijHkntrv Ifjem*,_ ___ 

r«>h from tv.nif, Inri^ht and *M\n*t 

nourw'ii .. 

Tf^tnl rw?elti(jt . .. 

\-t vExmrvuEsi^ 

Bn1ldln|C«; 

HolHtirt'j. otn.\ HmJ lii;i|jt¥KVmt.iiil£^. , 

FuTTiitiiri'-iuifl Hxtan.’^ _ _ 

fX,!)rri. 14 
477.41 

lViei|j4;(^and tidi^napli 

Statirmvrv . . 

Siflik 111 

Inrldt^nfal# ( lutd, i^ai^ nts^l , _ _ 

LilinirT ( UiHttkjc, tsprif h I i-Ie!; ) . _ _ 

Sdlarl^ ^ ^ 

5,1-jii, m 
4, 7 * 

27 “Hkfi ^il 

(loJIon' of iUl. _ 

Moentipf _ _ *_ 

* f-|| ^*'»r 'Ml 

m.iKi 

j|V^ 7& 

I**nd^ht and oxprwq? __- 

Twi, in 

431.40 

PulilEctitiorui and niwairrliw*: 

Sukitl]2fnninii tonlHImliom^ 
d ] onfci 1] H iMj 1 Unrt i u n# _ 

4,272:KU 
n, 1X131. !ij>li 

1 'am 

Ri^|»orta_ . _ ■ ^ ^ ^ 

__ 

1 |. ifkHiVb 

1 QIL't fklx 

RcswnH’hHq^^ 

J p WJUi \Hr 

^ |U|A 7^1' 

Appiunti]^ 

Op lOnlH 4 -w 

7 '.Tfl 

tfo<li;L:ir4f: fund .. 

4 ^ nil 

2 HVlii 

UiitoJUoft fund,......., . 

L'. 

asH.as 

i.i|*"rafv and ft-dpiitUlt- cxphutki^ ., 

drily I, mn 

TfaUmtH^ J lino 3i>, I IKi5 __ 



f 5 (f,L'AKno 






s, 






74.-(51, 7a 


Alt motirys roft'ivH bv lli« StilithsiHiiiiii JiiKtitntbii from Inim'st, 
refund iiig of riionov^ bmjomriJy mlvnm^l, or ntherwi*., are 
dcjx>!5Ucd wiih the TiXTti.tm!r of ilir> ITniK-d StntKs to the citfdk of the 
!si?eivt«ry <*f the In>?titiuitni. iiml utl twymonL^ nr« oit«te l>v his t hecks 
oil the m^uiiT of the Ibiitvd Stutes. 

l. ™o/ fnr»r^t,», ri« tn b(iiUlit*irii«oi.ne; <W 5 te 




































HFPfJRT THH EXFfTTrVK rtJMSJlITEE, XXllT 

I’Jirlrin .fiifus. IWifi, tin* .Wniiitiirtl mI llio Itwtihitton, W. \\\ Kurr, 
wliii^p tilsd i‘!iitjrai‘r'il Mn' hiiiHillitjj of iU wnM fomul to 

Ih? [| ili'fiiultiT. of itirri' N'iiiff u rrodit Uiliiiiut* of !{M j-ig 

on Jufn' UiK iut [ly ihf lKK}k> uf ittp licicoiiiitarit. thi-i't; wiLt 

i(i filet It ilfsticit'iH'y of SO- 

Till' fiitlijcel of itii.x ilptir:u,'tn;j' is rienit witli in kli‘Liil in n s-pf^eiiil 
Ki]H)i'l c‘omniiirii(.iiti‘i| liv ttip Seerotiiry to tiH'exwutiviY eoiimiilh'd.mid 
wljicti thp cxij^’Utivi' tiointuUUH' ni»v suimiits to t]if> Hnni'U of 
with its ji|i|jrovgil, It .swins |iro|)t.'r in tlili* pliiiie to iimki? n 
ri'jsuiiu* showinj^ tin) (turns of tiiutlotluiunuy utui iu ntiinnur it was 
purjK'tnitmL 

(Jii tfiily l>i, Istn^ ti wsis ilniwri for ii suniiiiionLLly |itiV lull 

nmoiinliiijL'In sftftl.rtT- Aftfr lliu vuiti-bor for tlm |jrty riiH liiiil Itfun 
iipproved for this giT]ii.iiitit mid t ho cliufk eorrusjKniiiliiiy to tin* voiiclior 
hud hoen st},ni(Kh Kurr niisisl ihix Himik fniiii to ^i.4:4.5r, 

up|irn|inntiiijr thu diirpmin-. SS.ihmi, to bimsolf. This wils thu tirst 
trioisjirvsijinii whic-lj wus ascertjtiriwi. 

Itt'lween nluly, iSbl.mid M113' iHOft, thori" wits rucuiveil m? iiiroiiir 
hj' tljp Institiilion3iSi,l4*!,Oi>l.g2, iukI m'Uiidty ck-posiuxl in the Treasury 

l-OSTJSt.lli, ieavTiiff u (iTtlorencc of ¥5S,8 (j 7, 13. whieh hIiouIiI burr 
t«en to lljc enslit of Ibe Institution, hut which represents tho uiiilicx- 
/lemeiit tij' Khit from the receipts of die Institution proTMT. 

In iiddition to ihU, Karr etuliuiizifd from tlm t'oiijri-esstotuil iippii>- 

priiithin for (In' Ih S. Xiitiotud ... for the (Isuu! year l!S>4-i> the 

sum of 7,4(8', which iiiiiounL bus linen rcjAiHi to the IJoi emmi'Tit liv 
thn humling 1-0111 [Mlny wiiieh hud ^iven Iwnd t<i the (foverninent for 
his lidelity. In further additioii thereto, Kncr iihstrueU'd [roin riiiids 
received hy the Inslitution for the lnternatioiiiil (.,’atithji;iio of iStden- 
tifio Ijitemturo, at Ismdon,;^t,tJtd.48.'' 

To reeii[ntulhte, the iictuul losses through Karr’s eiiila'/Klnnjunls 
ILS follows: 

>rriiiyy!i fup \h^ hi^ilkiilmFi attf! to htn 


own .... . Ift 

yh ymys i-H] \ I by him nn the raJnp*! I'hc^fk ^ ^ __ fi, dug, m 

llontiyjp by hUn fnuTi ftittib Utr inini^iuliiHii^n U* tln^ hktHmnr 

isoiuil ('ilEjil*'^iit? Mf !!^efiidl 3 c Litoniliin^... 4 >i!?rU- 4 K 


Tnbil-----isl 


Ths> eXGGiiLive iKrtJiniittr^> m ISSU, whon tlirhse foils 

consLsted of diiRiiAsC- Wolliii^. ih^nrv Ooppw. und M. 

As the detir leiiry, on *1 tiriR Ijih 4. wiis prmttii^nlly of only motJUniiarv 
diimriniL Iihvjh^ U^.i-n frniiiecimudy trinisforiinnl inEo ii 1».ilntin> hv thi- 

ayir Kufr InilEcti^l nmi whim ikrmlirmHl ikbrud^^l piiilty nml wsi? to 

Iniprix^ukunenl fra live yiHhrff hi ih^ iHirltinuinti eit MiiLimbivRIep \\\ W 







XXIV 


HKl'iiftt i>F TUK KXKCrTIVE alw VITTKE. 


tlv|>osit Itf lUi>^ riintiiunimnl iiirvresl funds, tho far! Ouit flK'iv liiul lioi'n 
fmin tlii' Ji^slil.iifion aiu* not dis(:f)Vi.*n: 4 J iinlil Jiitx?., 

WThcn th4" liiMliturioinviLH infoniuul ttuit its arcountWjiHuvtmlniwii. As 
thv «nH <if tho tisi'jtl _vt?tir whs dniwin.^ jii’Mr, it was futiiii] ii<'L"t'iiyir\ ttt 
liorrow tht* sniii of iJiO.WHI to oihH riirrt nt oliUgatioiis. Tfo* Liiti 
wtis jjtikl rill Jutji' it, ilMiij, or ils srxpji hs ivtUi-viiritiii would (lenuit. 
Ottiiiff to till* poiiditliHi in which tiiv nTxilLi hjkI iin^ottiitti were loft liv 
the lutPArrimiituiit. it IH iutjKisHililu to j<tulp tii their rcuptwlivt' diisSPs 
tin' iitnoiiuts of tin* niisivlhiiirons nrrciiits. 'I’lic totd of su^h ri'i-eijits 
tk]Hisit»l in the TivtiKitiy rhiring th« yoar was in the iiogi;t<{/ut 4 i 
IIS jiivi'Ji in the fori'goinjj stitcnient. 

VfHir vomtiiiUre h1s« jnvHi'iitti tfiis following Atntetueiits in rc^inl to 
iipliropriotkihs tiiirl r‘xiM>iiditUow for olijwts IntriisUMl l»v tVingniss to 
the cure of the SmithsoiiLOi Institution: 

fHiiiM riftirnNi-i.1 (jf tfutiii|ib^t/j/nHrt t tiiiyivw tu iht farr 

fi/rtf S„,Hh,i>„itUi fr„mixthnfrt 

tf/ffvfmrr vATTi^, 

lyTEftNATH^NAl* KXf:ll. 4 SaJ=?i. ! 5 JirTil^OX]\S" JXSTmiTiyS. IWH. 


wa'KH^, 


ApiimjiTiutHl hy IVutigre^ for the year edtHnj-Jwnc^"for 
<>f ihe nyrtti-ii) of IbtenaUkkiidl 

knrvl^i ruoDtrk^ untlt<r lliB ilir^x^Uuii nf HmifhKiiilun 
Ifiatitntir.np iiielu[ISn]f sAliinisi (ir otiiiifN^naaiitjiii *if ^\\ OHXNBun i-iu- 
aiiil the purnbihHi^ iif [kiveHK^ry \Hm,kw ntnl rn-hi^liLitljf'^ l^ijfiHrv 

dvit Hit April 2 ^ 4 , _ 


KSTti.. 

.SiilHrii‘^4ir tviniiieiiMdlliin: 

J rorubtr, utt^r* 

I dnef dt-fkp Ml mdnlli 

I vltirli, Bl |i;w| jK>r riiuiitii _ _ 

I vlerk, jier nkrmlh .. 

t durlf, at jH-r iiiotitli. , ,, ,. 

T rliTlc, atfSOjif r iiuoiuh . ... 

I i SiTlc. Ut|6^ JM,T lli€lillth^^^_„^ ___ 

I wurtfimai, Mi #tiO _ ,,,, 

1 [mrluirp ul |5iV niunfh, __ 

I at mo |ht iiiontli . __ ' 

I at $-40 jH r mtidiri .. \ 

1 liny, ai iper n,oTifh . . . . 

1 llvf’WfkKi^t , At $:KV la r imiutli _ 

1 Tiii^MierkKUT tNiy, ai *20 fkrr tuonth . ,. 

I Al ft^^r HiQUiib.. ^ 

1 aiieiil. 

i Pgedlp at ^15 pill-tiioiitli, 


t' 2 , arid, m 
SJ, l<Jrt, 2 i 4 
i,mi Oil 
Ip TtOO. ill 
IpiSil. 2u 
IHi 

m). iti 
i.aiuoo 
ono. Oil 

tm. iKi 
Oil 
Itii. CIO 
:i 25 . m 
170 . 

70. H7 
4750 , m 
40<\ 00 
sifi. m 


Totail KitaniTti nr <XkEiijvil=ati< 7 n * 


#34 SlfW .04 


















ni!^ TllK XXV 

<ivikr>rd1 

B<k->ka ^ .. ^tit 

Ftt.^t|5!ht. ^*^**+.*4 ftp SM^i. 6'7 

FuniSlijru. _____ lift. flO 

AiV.m 

^!tiitLnfrf3\ ____ i!Q4.ftO* 


TuIj&I ttlftiifllwluctiilit.,__ 4i^u lift 


Baiimrr Jttly I, lUQft. ...... 4 pAL^tl 5 

J^TKJI,';ATM>NAI4 KSCI1A?i«J5S, S54JTH2H>MA>' ISJiTJTl’TffkJt, IWl 
Bakfin^July U ICW, tw pt^r Uii^in^pi^rt-.-__ __ _ _ f-S, [ 174 , D^i 

^iLirk<!^ i>r 

1 a^li'iuti 4 t|ft 0 permaiiib,,.. *.*.,*,,*,*.** 4 . *^ 4 ., f 2 iio,iMl 
I ji^^nt sil®(iip("rintKnlh. 4 .*,^*,,.** 4 ,**^****---#* IP 04 0 () 

1 ^ fl 7 ft |wf 4 ft 0 p 00 


Total mlarkH ori-mupciJhj^tliim ***.**^,,*,*****^^*„***** ?74ll.iXl 

Boakf_mTO 

-HJJ, JM) 

... I.m44 

f?tii4loiHirj- --- Stl,00 

£iii|>|i| ftta _ * * ,. *, . 4 . * * * * ^ ^ *, ^, H, ^ 73 ^ 2^ 

---- IpmUr 


Total 4lMib(ir«Di]>eml>j. ...... 5,Sfi4.87 


*italiiULttitily Ip llWft........lU.I^ 

fSTJ:&SATrDSAl. KXPMAMIB^, i*5«Tni^lSIAN ISSmTHTlUNp im, 

July Ip IWiHp pt-r bi-l ra'ptirl.^**^,4»-*4.—C'SSI, 44 

ttnlnuH V durictlr tirHli'T pinivwoiu nf iCoviiw^! ^latutiv. Rvlion 'SOIXl, by tlw Trwwfiiry 
llepartnirfiii I0 Uic cmlit tJ tlie i^^irpliu fuii^l itine iKlp 

A3IKIIIC'-IN IvTUNftlJCHiYp fiJI ITH.^lNf AN INjiTlTmaN, 1W». 

HIX'KIITSr 

Ap$iropnfll 3 oii by IVku^tTwe fur tUo tosiJ yiar i>nrilbg Juup 30 , looft, ^*foi 
ufiniiiiuini? re 5 ?tfaTvhi.wAniontfthc Ameriniii InJkuft, uruler 

the itireotiorv of the NnkiliLMouku IjuttlimluUp InrlnctiiiK mIaHm or c!ouk- 
fieuiQiUoii «f all twcMity einjjloyivw, md the piireluuo uf mKViSxry 
aiul perltKlkuilf^ forty tlwMiMinil <lolUn% of whiuh mm notiixeeciU 
liHfoau thouimnil fivi* liitruln'^l ^lollHre uiay bon^nJ for mit of bnll4|fj^'' 

(rtuudry nvil wi AivH 28 p llXM)*-**----—**^*****-^***‘*-^-p*^**--**- 


ftMpfllPO.OG 




































XXVI 


BXt'MiiT !>v THK y.X'RVVrttVr. rilMiUrrFX. 


ikfep^iiuiwtKKvni. 


1 M Umwi, Ml Jh-riiiPiiUK...... m. INJ 

I HlhiKili^itiL^ n\ ^Ml jM?r mojitli. *1, 4IM>. m 

i at jw-r iiinfttli„___.... * 2,4{|0.0<) 

1 ethnolopt^i^ at ^133,:ta jn^r 1,5^19. m 

] dJifHiki^iHl^ Ml ^125 j»r lufint li ^ „ f^ fjCttl. iMi 

1 ‘''thnologiai,qt$125 jn-rfjioFittilpftO0»tM> 

I aL jmt ithhiIJi .. Ul*L 

1 ftkiiukat f 1 iXl in*r Tll<^fkth|^ tin 

1 jit ¥2i]55 itvr tuwtjth ..._____ 4C«L 00 

I t«<ntnrm! at^rtaO |ier imlm 

I i^Jlfinitl c!li2tkp a t in iXI [w^r iiioDtli....... ^ , 2Si;t 33 

I |pLS1ciki|^4p at iPt'iT tiirktitti,.......,. ^^ .MX). CIO 

I titaul Herk, lUllOO per J^LSlO. tX) 

1 atflOO [vr tiicaitk...i, JliO .00 

I at 1125 pprnioiitji 375.00 

J t li'fk, at ||N> i^nmiaMj . . IpfMO.OO 

3 I'WiCp mt J75 jajr oioutli .. IMIO^OO 

i illuHtnitiifp at |i^r Tiiwitli.2,000. SH 

I rtfi^tMTtirapijt'r an^l typewriter* ni |;00 |iei- 

.334.00 

1 ti't^^wntwr. Ml |o5 |R'r tiioiitU ix} 

1 m f50 |>i^r laonih tm 00 

1 r, at t55 jiitr mom li ^. fl® 0 . oo 

1 Hkilkkl bbori-rp at ivx nmtitli „ 730.00 

I klxjrer. Kt H5 [HTuiumli 540.00 

1 lahimr* at |3(» pt^r montk Mjlrxi 

2lalaiwni*ai||.60[a-rdiiy*.30.00 

I elwMwsr, at 11.50 [j^r ihv ___ 

I ihmu^r, at IL25 p^rt\ay m 00 

14’harwfjtMan, at f L50 jx^r dny . __ 


fotat iir iXiLufaMimLiiiti 

tiencml 

|}4»<»b4p kinplitLs, 

HfeeUinty * -, ^ ^,, „ .. ^ .. 

Frekhi. ... 

Fiiimhi»v_*...„^_ 

MmiiiKTipt __ 

Miwvlktiixpfw ^ _ 

trkftrapk, amJ l^lepbcaM" 

Rpfcla) Hi5n4<^-a *...^^_.*..... 

ritatiijrvrry __ 

SiippTit-H 
Tfnvfl aii^l Ik4i1 


Tatnl pik4mr!Mi|immji, _ 
Balmif^^itily ip IJ105.. 


27,m04 


410.2J 
1,813.05 

170.13 
4^1.38 

I lk). 74 
80.00 
i,moo 

2^532.0* 

050 . flO 
70 
5:^.fia 

I,Jfi 0 .10 

--- Ilt55l>.fl0 




043,20 
















































RKl'cHtT i>K THE EXKOI’TIVB cm.VJHTTKE XXVtl 

■\MKt:li:AS' XTUStOUkiV. 'iWITIlMl'XUX INSHTITtlW, IHM. 

Bulilnn-Jltly 1, l!M^ ...... 

C»<twntl l‘xpeilriFi<r 

)VlOkj4 . ,. ■ ■ ■ t J ** _* _ _W 

l>rn«'iii|«M ___ asj.sa 

Ki(*rtridly,,„, . in,a& 

Fr>IkIi».... . BO.OT 

PHniiliin:'... . (15.12 

.. 350.00 

M(M<elIjuie(MJA .;... ^0.^^8 

rc 0 lii(n>, tt(tc|iliiMii<. HKd tel4^ra]i]i , .... :!o. 4S 

Hwiul 125,00 

StiwiiKMin ... 28.00 

S[M>nal forvk'iii ....... iWi. 00 

. ............ ST.W 

tittutiKniTy ... -..........— _ 514.78 

TrHV<:^l itnil flpki >W,ri7 


TcitAl -M ^ .. Siil,24 


July 1, 1U06. ...... i5(70 


Irrirs'flMifsV, t9MITII^!!<[AN lfflfTITfXIO>\ IDua, 


rinlanLV July 1, IttH . . ....... |i)I.S7 

— ** . .......... j:3,2a 

. 3ltt.»7 

Moniiaript.. .... 110. IW 

Tortiw, toI«irnj>li. anO tyVjiliwK' _____..... ll. 10 

_ll 

filMionvry' ... 

--- n.30 

Tmvc^l__ _ 72,95 


Ttiinl dljj|>ijnK*iiibjiitri...~ 7^ 2fi 




Ejikju-4^ |irarijilr>tiK oI E^vim] ^Uitntcif, ailMO, liy ihif Tr^^tuniry 

Departiiii^tLt tii llitr r-redit flf tlif? ^urfdiiti Ittrurl m, IfKR. 

PRF^EJtVATlO.S UV !^AT^U^^%l4 m\ 

IU3L‘£U^, 

Al>l»TT>]ifi 4 itl(iu hy CoiijfTPwi for tlR’iil year i^ndiiip; Juiub lll0?i» "fur 
^lititiniiiii^ ihn- pnr9Rr^'atH?h. i‘xhitiitlnii, and iiiereaH.^ ul tht^ 
frnm the mirveyli^! ajul 6x|j]odui^ exf icditljona uf ihu fitrvefniib&nl^ and 
frcnri alhersoun**#^ inetudinf: siikrlei ur of iiU 

iMQpIpweirfli, ojid all otlior iieceA^iary a'X|h»iu^^ §1110,000, nf Mi1ili''1i Piiin 
iiuiv Ih‘ uhnI far in^rt^ry dmwhian and fliuEtmtiorifl for jmlrtl- 
<3iijoiia of tJio >faUoiiMl and all oihti- nwwary inrirltsnial 

*>JCjX'inwn^' (rnicdiT)' civil mi isf April lt*l>J) _88^1100,10) 






































:sx\Tii 


OK TUB niMscmTE. 


Bxj'iLvamrjiiH 

fjutjf I. inu, to Jiiitn ^1, llin,^ 

SiiJjirk:« or .^ 42 !^, 7-1 


S|4\ii|il wriii<^^ __i^DM.«^ 


Tolni lularlirH ui»rl Mfnio-r,. . .. ..*.f 1*K. ^77.« 

3ISK-vlJjUk‘<Mi!i: 

- - 3/UH5.8S 

. .. 7m.m 

TmvdSnw I?spijnues_._.* - 2j 105. JMl 

Pniwini^ ftml MliiPftnitiijnif 7^fl.(J5 

- - I,P0»!i3 




TcFtni i^K|hriTRlitiin.Hi> Jiiuf-:i;(i, hm __ 

ilaJulJ(lly J, Ut fiUljalaiti|iii|; Jk|h||itjp‘P. 




Likiij 1, xm. Up juui> mk xm.\ 

mini luJmiiiiiFtnLtivi^ 

L it/ffiirin] 11 fill vnMary, 13 33. 

I iidmipiuftniiivc^ttHaikUint, 12 iijanihtf at ^iJnKfits 

I Ikwl niraUif^ J'i . 

I ninlor^ V2 moiiilijt^flt _ 

I Arfirtg hrad eumlnrr 12 numtha, at s^JdLO^ _ 

J 12 nitmitliM, m ____ .1'^ 

I inniffuf, »2!P d»;k% at .. 

1 Aji9i.3not-' ojitltijf, 5 miPBtttf*^ 15 dityaL, ilt flglKL 

I rarafnrp 12 nkkiiitkKp m .. 

I inratfirp awftifijtat, 12 m^utlui, mt #150*_ 

I iTLretrtr, a^kttujl, 12 Tnf>Dths4, al #150.. 

1 *;nmt«r, ii»di.tiuil. I?moiitjis,mlfiw! 

t rnminr, nwi^iit, fuotithi!,nt |ilS0.,,,,___ 

I tnimlor, *»-iniaiit, tl miiDiii* 1ft dftjT*, m ifieo_ 

I iniiutur, 0iii>I«4itiii, 2 mouMut s at $lfl0,.,, ”]'. 

I iiiMtiir, niciHidht, 12 tBijftlhi!,iil jm 33 . ..„..„"]1" 

1 nin(4>r, Kssiwuat, 12 niontlm, nt f!:J3.a3„.,.,,’’[i"*’ 
I f^UAlor, iiii4*t4nt, 12 moi]thi>,at ,’.***’ 

I i-aimtMf, itMliHAHt a tmmtk*, n( #130,. 

] •-tirj»i4r, Ei^riiKijint. l^uifinUtn. ^ 

I irunittjr, lUiKiabint, 12 iiionlluv at flJa,nil. 

I mnliir, aiTOttimi, 12 nt __, 

I ’.-ufBlur, MNdtiUtnl, larliy., ’ 

I cunlfir HiMiiilAuu 1 Timnlh, at fai=ia3a___*,-!!!!!! 

t i'limtor, Hncnn*! jmb<iant. l^uiiHithii, at tjro. 
t nid, 12 iniihtlii!', ut ... 

1 dM, a niiiiitl)» 2l iIr^h, atlilDO.. 

1 Hid, n dnyp, ntnoO^....ir.!!'”**. 

1 aid, 12 iiKmihn, Bt-#83.at„.„.,.I”!,'”!” ' 

laJd, I2n»j|iih«, ...!"!!'... " 

liililt 11 nit)bih£»at|i8a,33...__ 


3, -Hat. 1)2 
afdW-ra 

a,-ww,Ste 

S.-t!Wi,llO 

i,noa.)S4 

i,miKi 

l,2lH1i,il0 

i,a(W.tio 

],acw.(Ki 

i,aiKi.ixi 

i,a<xi. 0 (j 
ark 00 
moo 

i,ftiiai.ti(i 

i.aoo.110 

t,.lS»».!»2 
t,aiia.it2 
t, 200.00 

ao.03 
1,200.00 
1,200.00 
aio.oo 
W3,<17 
OflO.OO 
imoH 
016, da 


173,%'U.tiA 

<1,045. 








































REPimr OF THE EXEOrTlVK €OMMl'PTKK. 


XX.IK 


Siiniilini' »nd nrlmlni.'^lr^tlvi- Hiaff—fAitiUflUrtl. 

] ttui, 5 hiiintiief 14 ihiVB, 

1 IS miHThtliiFj at ¥Tu__ __ _ _ l»Oo. tSO 

L S rnontli^t£ti i6C>it.iO 

1 Mhlp is iiirintkN, __X. VSflJKi 

I ulci fi iiN^ntlijr 15 ilpLi'a^ ill $&{y, - x_. . itlii. Ill 

\ U^il^ iS iijjJiitbfcip al ¥^"(0 . *}CiO,(KJ 

1 n;ii+ jS rinmtlLS lit fTil} ... iUXlJNl 

1 iiH iSiH.ifUlL-, lit ... . . rtfWI.lWI 

] iii.I, KSjuuiith^, 111^5 . 

I i-lilitf id iHiiTwtjM»MiU'!nci+ ftii^l thHniiiii^ifX^, It tiioi-itlig^^ at 

. S,4W.iK> 

I luEMJlbKHl inn.. ... SpCW^4.S*l> 

J t»«litor, IS Luuntlii^, ut f ,__ Sf iHH.iNi 

1 iHiiionul 4 muEitli^ m iU ?l3a33. . . . „ 1, iSf*. HT 

1 ft5Ml£Uint tSbMrtiiii, VJ iiKHithii^ I!aJ#+ 3a . _......____ 1, aSMt. m 

1 tlinhiLmiei^ t lerlt, 11 at il t^t, m .^ I ^ Sisi ^ 

[ dijIiELPHiEai^iii^uat, IB ilayii, jit _. 

] pmf»e»rty diirle. IS cit __ _ _ t,IM),flDh 


PrvinirKhir*: 

I jjhutiifrrii|iliiT4 1 Stim>iie1ih> mt flTS*^,.S, JOO.W 
1 uiLHjrlar, IS tiiiitikht, at 5HX>.LSiii>.rtl> 

I 12 iufi|it1ii«, fli _ lpimi)(> 

1 prppnnitcr. 4 inciilli.x 14 ikys, at 1125 ___ tM. ^3 

1 pinppitmttjrp 12 iiiciiith^ jii ^l(Xi_^* ____ .... 1^ lIW. WI 

I prstfiaraEor, 12 iimathFp at |U0 .. bOiftl.nci 

i pn-parator, ^ mnniiiA 4B daiai |itti _. 145 . m 

1 pafi'panitnr, 12 iiiiiLinliiJ<« At l|5i5 ___ 1^ 1*20, OO 

\ |irL'|mtaTi>r, 1* moDtliii 311 nt f^JSi 2CS linurs at 

. catiti*,,, ---_, tijllMJ 

I ptn-iHimEni-, IS XEiunth^p lit _____ \AUim 

I prf |ianiEorp 11 tunotlia 15 at 170..,^^ . - 

1 |tn*|Mnit{ir, IS iitonlliF, nl ilfJO, 00 

1 pft'prtrak.rp 2 iTHJUtb-, ut#nlJ„ 

I pn^iqifaEork 3 iiicmtlip at |50. __ BDhOO 

1 plVjHuahir, 12 UiontllF, at 54l),tltl 

1 plt^fielxarcir, 12 llkmUiit, at HO... _____ _ __ _., IMl. fO 

1 ptV'panitrtr, (J luninth?-, atf40-240,00 
1 pre^iianitiirT EikiiitliP 15<1»va, at SS-'t 212:fjO 

I prc^phTator, iTtl h*y*w^ at BO ..... rtH. CIO 

1 aj^intant pn-puTutor^ 0 iiinutlLf, at |4P .... 240.00 

I rhtt'f lax-klemipt, 12 moiitliij^at _ ____ 1,500,00 

1 laxkitTTiiiFt, 12 iiaKntlij*^ at |(m . 1. 200,CK^ 

I taxkU>miit1^ 12 HLDHth^, at fUO ........ 720.Ut 

I taxklf niiirf, appri^titicts lO iia ^Eitlis. at ..... ...... 250,10 

I viillfirtnrp 2 lutmlks at ___ 11X1,00 

1 rlaH^litlprp S iiiQiiihHp at ||IKI_...___ 200,00 

1 i-atalii^f^r, 12 niontli#, at It'tu .. 72^1. no 

3 20 tlayVp at |50_._ __*__ _ 4Ufi7 

I mtalo^itT^ ^ iaoiith«, at ISB 440.00 

1 rfituki^riiiTp 2 incktilW 25 rlityj*t at 150,, _ ____. 141,07 

I i.amln^ttii', 3 uiitatli^ 2 flay% at 150*, __ p*. . -. loJtL3:^ 

- -— |2lip 1305. IN* 


















































mxx 


Ktiituri' kk Tm; KXKrirrtVK fumjim'KK, 


Clerk'Hl 

I Druini’o I’lvrk, aiuntha, at *135.. _____ 

I yk'niififxiihi-r, 12 at *lTii. ___ __ __ 2, ino.(Xl 

1 ati'm^jtfoijlipr, 9 n»r<nihn, at ___ Mlu.iX) 

13 tnfinthM, at *01). . ...... 117(1.1X1 

1 vti-iidjtniiiihvr, 12at *83.33.. ............. imtl,mj 

I juirl tjjwwriteT, 12 u4imtti)<, he ftXV.... i, (XJiO. rtO 

1 nmi lypi-n'ntt.T, 3 iwiiiEIiih 31 dayo, at *7S . 22“, W 

1 wt«nt<gnittlK'r iiuiJ lyfii'.uriter, 8 '17 ilavK, at fiXl . .Wl. 

t >l)t<r aiul typi-wri tur. 2 niodiUi i« 21 <la j-a, nl *(W , 182, Ot> 

I JU4« I tyi*Tniti'r. I lima lb, at *110, , et>. (XI 

1 !ib>mqcni|>liiTati[it.Tpciirriti‘r, U nuKithi', at^tvii 1 tnnnth, 

. . .. ... 7+1, at 

1 i«tfiai(tni|)h(>r aial (ypfwritw, 5 iu«inlltK SIS davii. al *B« . ttOu. Ou 

t E^fiaifmijihi r aial it-po^Triitr, rt nuaithH 13 (layi-. at |n((. 321, iir 

1 cti.-iMvni{>hi'r iital Ittr, 5 iiKailha 1 1 at . 2(1». 33 

l i4L>iiijf(ni])lier and tyipt-wri Iw, 3 amnt bp 13 .kyii,- at *50 . I T 1. <17 

1 ntfiin^ntiilicr auil typewriti-r, S amntlw « iky'i!, ot ii.T(t. . liW, 00 

1 Hbrnu)impbtT mal typewritirr, 2 iitifiuUi:^ 175 rlaya, al *si). I2i, ut 

I bh<aii)Em|ibi‘r Ah<l I raantli Ift nkj^. ot *5(1., iMl 

I iNi^tOHiai! fk*rk, 2 at __ ITiO, iH» 

I UitKiikml dt^rk, D niuntli« ^ iIhvn, nt Stk^.OO 

t IhttanlE^I lAptkf, lE niOEith^ L.^ <lnyg, at (^50. =... _, iiSfp, (XJ 

I irWk ^ lEKinrliHt kl ... -,. . . . . tm, fJt> 

i m‘^>nk-r, 1 iikUllIlL, ni _ ___ (H>,Ol> 

I vivrk mid iiTt^fxarfllrjr^ incmlli*, at .. . _ _ . TSK ili 

] i-lufk md ty|!f w riior, 12 ntfmlUv, «t l)& 

L I'lyrk, S HMJnlh'4 14 ifairH, at ?lt25 a, ► a... .. i , 

I C'krk. 9 iiiunlh.-, at ___ _ _ 7ijO. ilO 

1 clffrk, at____ ___ m 

1 I'kfrk, 11 moath^^4 dAi'Kj L ISO. DO 

1 cUrk, lO nsoathis, _ l,itO(K(Xl 

I eltTk, li! akoiiOiH, at . ... "l3«>lKOO 

I clerk, 12 uiontliiH, at ^5, _ imCk^ 

I clerk, 12 uionlhp, atlTS. .... SM)o!oo 

1 clerk, 12? manihff, ttt .. 

1 clerk, 12 inonths, at _ m'oH 

t clerk, 12 inuatliji^ at 175.,^ __ __. ... ^ 

1 clerk? 2 at _...... TriO.OO 

li'lt^rk, 11 tisya, _-^ 2T.TfO 

I qlerk, 12 nmnlhB, til ^70 _— __ gtlO llO 

I ckirk, 12 aiontlie, at^^lO _..._ 

1 derk, !2inonth^^ at . .......... T^i'ou 

I duck, 12 iiionUiif, at _____ _ 90fl 00 

1 derk, 11 iii(iQ!lu4. at _ 5r^_ (jq 

I dprk, t niontlioclayji, nt ..^ UjiJ 

I rWky ttt + __ 42l>.0fl 

1 typ^-iTTihr, ]2a»f]atht4, atfsa . 

1 Lyfa'Hrlitfr, 31 mnnthR Ifl liaviip at 57^r..ftVl.CWT 
I lyfu^writcr. 11 20 tlayi-p at riii,m 

1 ty^H'^TlEerp a ibyPp At ^ 

I lyfH-wTiter, 11 aiftiiiht*^ at #-70; I lupntFi at ¥771 ^45. p)j) 


$31,Eia4.3Mi 




































RKPi^RT UF THK tlXKCCTlV'E fXiMMlTTEK. 

Biindinn^ nml 

I of H-jitdi, 12. liiuEktfifi, at ................... 11^ t)0 

1 ll^iiMuiiit E^f wutL-h^ 12 luuiiLh^ip At 

1 |[kMitPn4iJii i>f wjik’b, 12 uioiitlu^ ut ^ 00 
1 t^iitd'LnEAiii 12 tuoDOii^ at ............... 00 

1 vi'aU'bikiAiip 12 iiioiitliiip at .......o............. 7:^r00 

1 watdiiuiiik, 12 tkioiJtlo-p nt IklJli —.... 730^00 

1 waU^huuLti. 12 uiuutluk^ lit |6<K. ...... ............. 720^00 

1 WJiLL'htua.11, 12 iLionEtuip ut $«K) ......... 720.00 

1 wAU'hiiiaii, 12 ji]OTith«H at ftlO.72iKOO 

1 tintiJliiiiiiJL 12 miiiillif^^ lit ^It)........^ ............. 720,00 

1 WAleliyiiiik^ 12 iheihiLi^, ttl $iXL.. ____ 720.00 

1 WiiU-litiaLUi 12 luriiithH, At |Hi0. ........................ ?30,00 

1 wAti'hiiiaiij l2 iaonlhp^ al |iiiV..-. ..................... 720.00 

1 ^I'At^htiLoii^ 12 iiiijiiOiFp lit $O0. ....—___ 720.00 

1 WAiuliiiiiUi, [2 utaiilb^p at|6iL .. 720,00 

1 ^U'liiiuiii, 12 turpijlhisih At ......... 720.(30 

1 wAtizhiimiid 12 iiiojithfi^ at fCM). .... 720, L30 

I 12 liJuntiLPr at 1^30.... ....... 720.00 

1 12 iurjulbp^ at 720,00 

i WAidiEihAiip 11 uitfiillid 29 nt ........... 7b^,00 

I wnliL'tiiiinij, 10 xaiiDth^ ila^'V'p. at StiO ... 710,00 

I ivalLikiiLiin. 10 iLionihA/H iliiy^i, at 708,UO 

1 UAldiiaou. 9 month? ilfiyiiv at ___......., 700.00 

L itAlk'liEitaDp 10 mniuhMp at^^....., . 000.00 

1 uHti'hinACp U manlLHp at -1 raLinth?p At #00..... .... 570.00 

1 wnbfkiiiiaLi, 0 lUDEilli?, nt 0 tiiHjiith?. at l^tfi _ lilO, 00 

1 w’ati'innim, H nitmtlu* 4 tlii;>, atli$8.00 
1 gfii^^nil fiTirf niim, 1 2 TiiOTit1i-s at #l22*?i0. 1 ^ 470.00 

t rariientefp 1 Wj at #1-40. ___........_ ..... 8$. 130 

I (nn^^iitFFp lISilayFp nt |4.40 __ 7^1+30 

1 tmrpf'nttT, U ^layp, nt ^1-49 .. 13+20 

1 car^wntt’r, 2 tlnyj^ at S4,4ti.. _ 13^20 

1 wnrkinaiip 12 uninthuTat #r)0„_ _................... tlOO,00 

1 wrajiji^r,'53 day?, nt #2 .....-- 05^00 

1 Tp 19 daypp al #2,25 _........_...... 42.76 

1 loujkerp 12 day?, at #2,£5 .... ....._- 27,00 

1 imekeT^ it ut#2,2B. . ..0.76 

I <4n*«i Oei I la l)on?r, 12 twniibj*, at #47.^ ^^ _ ^p04, 09 

1 i-Ja«qt1i‘d laljort^r, 3 ijiontlii*. at #47._.._^._.___ 141.00 

t ^’liEf^iicil lalakn-r, 3 iiiDtktliii^, at #40+ _120. 00 

1 rloB.'dtliNj lulkcinTt I lEirJELtk, lit#40. + + 40,00 

I i-lai«llled lalkrtn’r^ l:i dny^ nl 11.60,-^.*.*^...*..^.*.^ + . 10,50 

1 Akillrd lalJtin'10 luoiitha 39 ibiy?, at #r*6_._.__ 021.60 

1 nkllleH^l 1nlKkn.^rp lO iiifiMthi^^ at #56. + _^ ^ + SSO, 00 

1 sk iEI lhI lAh>rerp 12 incinttiiip at #60.. . . .. flOO. 00 

lekilkd laborer, l2nii>TiihA, at $60..... 090,00 

1 akil IjlhI labi^ror, IL month? 1 1 dayli, al |50 -........ 605, 

1 AktlltHl lak»n^r, 2 nmiilhi-p nt #40.. _.........._ 80. 00 

t fiklllitd latHinir^ 2 tniitith? 26 ilayi, nt #:tp .... 90. 17 

1 sktllcfl lalioT^r^ 3l>7 da)'#, dt#1.^. p 4430.60 

1 labiJirrr 80 lioioss at #0,66 .. ^. _.. * ^. 44,00 

1 wafditnjui, 3 day?, nt#00.-- C,00 

jjM 1905-4 
























































aETNmT OF THE EXKCUTrVE diMMlTrEE. 


J4il»r—C'cmtinueiL 

1 wBtcliEiMwi, 3 dajffl,at ^. 1)0 

I wnti lafinfln, I month, al it'vTr.*._ 55, (M) 

\ waU^hiDRiiM ilay, at ItS’p._ __ 

1 >Aint<rhoinnr5monthly^14 dttva^, at ftK>,:^+S, 

I watt^hraan, 53 dayH, at |lL75 ,,, „., 145. 

I IfllKH^r, 14 _____ 

\ laborer, 7 nioEithet 13 dnVH, at |47 _ ______ :54l4, rfi 

1 Eabcjfvrr 3 mouth IW daVM, ai $47 . - -, __ 1 bO. 27 

3 lalxirer^ itiuiitliej, at __ 4 W>. CIO 

1 labtu^r, lii uiantliA, at $40 ____ ^ 4:40. Cld 

1 labcrur^ 32 uioiitli.>«^ . . 480.00 

1 laborer, 12 nionthM, _ 4 JO.OO 

I kljDr^rr 12inoiilbAr at $40 ... 450,00 

1 talxtHT, L 2 tiiot|tW, at $40.... ___.... 4 Hia.OO 

I kll^}TO^^ 12 tiiimtb-s at$40^,,_^,___ .. 4 >itt ,00 

I kbore^ l^tisiJiiilj.^ at$40...45i},00 

1 latnrerj 12 mcinthSp at $4W. __ _ 454 l,t«l 

1 Ubdrur, 12 siicmUi^, ttt$40^,^..^. __ 450 JI 0 

1 Salionir, 12 months?. at$4a__, ____ 450, 00 

1 labun^r, 11 months 2fl daj^^ at $41} .,.. ... ..,..,.. 475, +17 

1 Uil»on^, 1 1 mcnntlif? 2 ?i < tavK. nt $ 4 tl ....... 475 , Iii 7 

1 laLiQTv^r, 10 niCFntlii Trfii tUya^ at $4tl. ___^_... 475. :t4 

\ lalKKn^r, 10 mm llis 48 tLiy■■, nt $40, . 404.1X1 

1 IhIkut fp P iiior t at $40. , „ .,.. ^ , hi _ _. - ^ JMi. 00 

I lflboT¥Tp 7 mnntha^l ihiyK^ ai $40 311.50 

1 labuftET, Sniontha, at$40............ - 120 J )(1 

1 kborcT, 5 Qjomlui 10 ilayp, nt $S5 20L67 

1 bibn-er, 2 aanatha^ at ........-i..... 70,00 

1 7 flziyBr at $2.25.,*, 15.75 

I latiimir, 40 da^Wp at_s^JXl 

1 laburvr^ 36 day*, at $2._ . . _ .. _ 72_ 00 

1 labon-Fp dA>-s^Ht$ 2 ... _ _ ______ 0ii.04i 

I lAborerp days^, at $ 2 . ........ 5p, Oil 

J Ittbirvr, fUdaypp at $ 2 ...... . ... 52,00 

I labmr, 23dMy?^ nt $2, _ __ _ 4(1.Ofi 

1 latrtiriin 12 itaySp at $2.^***.^,^^,24.00 

1 tabon^f^ l&l cbLiiip at$ 2 ^......^_ SliOO 

I klxtrk'rp 10 at $ 2 . 20,00 
1 laborer,days.at 13.00 

1 iabc^rer^O} days^atri- ..13.00 

3 Kafjowrj3} dhyjtpat $ 2 .... ........._ 7.50 

1 libciwr, 3dAyapat __ _ 0 , 00 

1 lalwrer 3 days, at$2..... , d tXl 

I lHlK»rerp 2 t\ayt^ nt $2. .. 4,(Xl 

1 labtrerp 311J ^ layi^, at $ 1.75. . ______ ^^, ,, 543^ t:t 

1 lalfOTiEr, 20;^ daypp at f 1.50.. ...__. . 307,50 

1 Inbm^r, 76 days. n± $1.50 __ _ ____........... ^ 117 . up 

1 3alN»n,^r^ 5l4diiyff^ at $1.50.. ... 53.50 

1 lulmrerp 52 dayap at $l,riO,,_._ —_ 75,00 

I Ittbf.Jiefp 4$ ilayj% at |lr50 ........ 72. 00 

I hi3inrvr, 30 days, at$1,50. ___53.50 

I lalKitieri l5daySip al $L50.22.50 
1 laborer, l:Nhi>'is at $1*50*. j |0 























































KKlimT THE tXECiUTlVir OtlSlillWKlii:. 


XXX III 


iLiiil Uitor— 

J biNirpr, 12dii5^jt, at ¥L5C_,,... 118.00 

I liitpcirfr^ U i?jiye^ it I3^i50 

1 lulHifur, 0 iljiyH, nt I-LJjO. _]8i.-50 

I liil:M!in'r> 40| iLiViii^ nt ¥1 _^^..«.^ + _..^ ^^^^_ 10. 

1 Iti'txirii'r, IJJ ddiiif^nt.$1 ll.liO 

J iiiidl niTtif'r, 12 ii^^uintnl^ _ 54(XOOi 

1 iii£}4A«i]uf]r, 2 iiirjiuh(*« __ 80.00 

I iiit«k'i]lii»r* I tiKMitlis3 at |35 

I lij«H4«li]3'rt 12 l3^»all^;^^ at $t{0-ililU.OO 
I iiM-wiigirri TiS tlayf-^ At ¥2W_ 35. (K)' 

1 iiu»7^''i4$ti I iiikiiill:i^ at $20;^ 0 tihutitlie* 5 da)vif at i^25; 

•4 iiioiilJi»<2&fia:j%al<J3&. m34 

I iiii'wt'iij^r, T nid£kthj!4| m 4 uidhiKiv at t iiiontKi 

Btfafi .. m(»o 

1 3 lEKmlliH 14 iE&y^ at fi20; 8 muEitliN llkilnir^ 

at^ _____ 2^2.tHJ 

1 aiewtt'ag^r, 0 fiimhtlii» 1A j&l 2l( dayis, ni . 212,34 

I 7 |imiit]l» 11 d&jn, al ----. 147,33 

1 nki>fvi'£i^^!r, 4 iia aitEia 22 al ®20 ... - „ - . H4.67 

1 Inl;^«^L•agL■f^ 4 lacaitha i^daiTii, atS20IKI.CM) 

1 3 rjki-jiilha 4 rlaya^ at ^20 ,. . ii2- (i7 

I 1 iJicj>ntli 2T day^, at f20,... 3fi, 00 

1 ini^-i!ia^% 10 da>i^ at P20 .... 12.87 

1 luer^'n^^T, 1| daya^ai tU....... 

1 in42»R^h^r Im ky\ 2 ma&lhii ] 11 dftyf^ at $20 43.07 

1 nieaM^ngi-r Otiaye,at .. K.OO 

1 tttU'ndant, 12 DJunllii?, at @40^ _ 480.00 

1 Hltendanr^ 12 raanthev ml^0__^__. .. 480. 00 

X mttondduilr lH2da>i?, al 11.25..^...*,227.SO 

1 ]2innnilkb, at 420.0D 

1 din-acr, iS iTHOiJlLfi^ at |3S______ . 420,00 

I demacr, l^ moalliB, at 420.00 

1 ek^nt^r, I2ianjith£)^ at 420.00 

1 i4^ii4^rp 11 manlhi 24 claytfp at __413L00 

1 ckunfjrp & Euontb^ 23 dayt^p at _ _ ____ 2fll. S3 

1 cleaiH’rp 4 nionCtiM 6 tiayj-, al fl3A * ____ „ __ _ __ 147.00 

I idainf r, 3 UkODtha 6 ilajip at f3."i, ^ ^ ____ 112. (M> 

I dinner, 3 iiiontlia 40 4ay^f at i30. ,,, 100^ 00 

-*43prM0,l2 

TntmS 160p422.74 

PHESEltVaTIOttf njr crkLLtmoVJ^ N.l.Tlfl?fWOSErJI, l*iS>L 
mia’Eipn^ 

BaJaii«"»&periT;port Jiily Ik __ lO^lSO.OV^ 


mcrj^PiTuiu^ 

<Julv 1, Ui June ». 

^Jperial eervia^___ ®U201.45 


Misceltmni-iina: 

tkratiiTki^ mill llhiiitratintka ____ |4^T.li5 

gu|i{ilki9, ... ....... 1,001. rtl 

StatmiK’ry __....____ 59 L IS 











































S3tXlV 


ItEPiJltT iW THE ESECUTEVE €<>MMTiTEE» 


... 

Frctjjht.....___ AifhM 


Ti^tnl niiv^L'IbuuKiiuc _______ $4T7i5i*,Jj5 

TfftJil rx|M*mliturtle....... $5,94L0D 

^ IkdarK^ Jul|f Ip to in«isl 4Hlb«Uuii1lti|; llayilth'»<__ 

rKBifcKV^rtos or i.ou^kjtipnh, NAno:?AL ^inEra, jm 

JmrKii*m 

Itiiknc^tiB iwrmiMfirtJul^r 1, ..^K)0.^ 

mn'KsiimjKHft. 

(Jntr ]. \WH, io Juiui Wi, ]^> 

Frpip^ht„...... aft, 42 

Jiubuuv Jdly U 1®(K... 


Butimct^ cwTii'fl, tiniler rmWeioiiii of lirvb«il HlAtiiti*^ m?«:fxon hy t ho Trcarair 
3X*partinont lo the rrodll of tfio miqilut? tund Jam IfW5, 


FPKNITITRE Afill FiXTrUKS, SATJOXAl. MP3EPSI. iBOfi. 
nipcTCirm 

AppropriEtion by CiFngre* fot the flBOil y«»r ihkIIiue Juiw TO, IWfip "Hot 
loTTkitarv, tixtiiree^ and upplizirHX'sf n.'qidrefS for the exhiyt^on 
and Hafi>^koeriin^ of the mUofflon^ of tho Nfllioiiiil 3fuBoniii, im-iiicKu^ 
at itfmi]:i#*iw{itioii of nil OEwdsoart' ooiplnyees^* (sundry oifil ootp 
April 28. IDO*}...¥22,600.00 

JLWMSUmtHWFi, 


(Juir 1. XVH, tft iuneta, iks,) 

SilanAi or cimipcnintion_$12.4d0.20 

f^fExriai H^rvIiTt* :l2ft.OO 


Tf>fal aakHncand fvrnr^ $i2, 7i?ft,29 

CoBW, exhilrftion._.^..,___ $^i20,00 

Oow#, (itnmiji*.,. . . . l.SfW.OO 


__ 

PrtwtJiv, linytt. Itrixtv ^._ 
WtHJtlwoTk __ 

llardft'aio 

To<>b.,,_ 


CSolh. 

fo^riilar. 

Pniut«+,„,. 

OtRre fuftiUoTTi 
Rnldior, liAlh^iTp w>rk 


Slati* „ 
Flour^ 



^:.MW.OO 

777, &ft 
277,62 
m.tio 
556.42 
16.1ft 
147.59 
1,377.27 
319.33 

874. ne 

42.76 

m.50 

5,ft0 


■^■■S-»-9-fa m w mm ^ l^-fc-r 


■ * ■ -■ ¥ ¥ ¥ +■ * 


W •P' -l- + A 





































l>r t:XKfIiTrVK xxiv 

>1 w\*\ taiieoiiB—(.%^iidniHMi. 

llismlnnif rryik^rliil ___SILOES 

Pii[kr ___ :w,c» 

Olft^ jar#...._ 20.77 

Tatal tiibfHaiaiii^nm_____ ;^.. ^p P 40 . 72 

TfjtftI ejGiJfndjtiiTe_73ti. IH 


Knkiiifi? July 1^ 19(V^p intirl oEitFimailiinje lioliilidi^ ............. 2, 7i^.1i9 - 

iFj/vfi«ril(Mr«niiiirfr# w 
{lT3lj Ip im. iti Junf », laxi.} 

t Mipt^Fin1f>mk-i]tp iJ uiontiuj^p at _ _ _ _ _ 

1 €Sfirkfc 12 mouHWp nt$100 __ _____ 1^200.00 

I «hop fpirmitJi, 12 months at _____ 1^000. ftl 

1 i-;urpej^tiTp H dayp, Bt$:^ ..., + 27. ilO 

1 corpt’nkir, 7dayUp it |4.4«.._„_ __ 30, SO 

1 carpi-nti^rp 31^ dfetyApAt . . ... _ . ^^0.00 

I i.’arfipnlpr, 313 .... UCfO. 

1 euriuntiTp 201 at ..... imiK 

I corpenliT, 7*^ d&yj^at .. . 234.ilO 

I rarpcnhT, S+tay^i, tti $4-+0---- _ __ ___ 20 

t rurpcnkn 1221 at .... IKiT.M 

1 ainwttUsr, 7 dayn, at$4.+0-.^.-..-_^._^___,^ ______ 30.30 

I 3l2dayftp flil|3*_.,___^_ ___ 1)30.00 

1 iminter.O inciitlia 41 iJaya, at ®70_ 72&.tlO 

I pfiintor, 0 months&4 ilaySp iit mO.fKS 

I ifkllleil laborerp 3 tiiunllu^ h dayp+ ui . - _ _ .^. 20S. 83 

1 skintaJ laWmrp Umuntlj#, alf 100^ . . 801X00 

I skillpil labDrsfp. 2 nioatlis, 110.00 

I «bil]^i iHbon^r^ 1 Ai.aDEh 82daya, . 2fl0.00 

I laborer^ 3-iliiyE^at$4.40* _____ 13,2t) 

1 sbltoJ iRhurs+r, lOiurjalbSp 13 lUyrtatliy^t 17 

1 Blcilk^l laln3n.Tf I uiuath 08 davN^ at 87^^,^. __ _ _ W 

1 workmarip 3L3 rlav-s, at82,,,,.,. . 8^00 

1 lal’MjrET^ 20 ilavp, al 81. SO......... 30. iW 

1 labureTp 15 cluyi«, at 81.50. . 22V5<) 

1 paml^rr'a li«l|AL>r^ 12 moatha,at STv^..._ tiOO.OO 

1 mween^r* 20 liavH, at 823.,^,..,, _ 18,07 


Totut. . .... 12, mat 

rtiRsiTi’KK Avti nxriihSR, >(At‘ioNAt, «i,'Hi;rnf, t»L 
ab-aiinia 

fiuLaui.'eiw |M.‘r ntpcul July Ip 1004. .^.__._____ _ |3p43l.08 


(Jtkljr 1, IKfcl, T<>JtiJH. », tiart.) 

Mlfwptlancoiia: 

Oufies, pxtiibitioTi.^^**.*..^.*............*..,.,. $012.00 

Vsis^r _ TSl.tlO 

-$1,383.00 

Pma'Pi>p imyap lKPK<iK...... 1,230.67 

FramiPiJp ataiid^p Eniac«l|aia.H>t£a wcrfalw^rh ......_ 0.50 












































XXXVI BFn:>BT OF TRY, KXXCLiTirii: 


___ 1225.143 

TtMjIH _ ** ♦-!.#■■.■ . M m-r ■m-mmmm-m^mtmmmimmmm.mM.mm.MmM.m P. 45 

Ccyttuii, rlolhp 116.fi0 

I^IwUt -- 18J,Si2 

.2L25 

fiimituit? __....__ ft4* B.? 

Bublwr . i.... .. ti+ l-i 

FliHir- 3v00 


TfktiiJ _________1^4^,04 


{(Rkiw Jnl^ I, ie05^ lo mmtdtonlEtAiiHljn^ tlaijlliti<,«^. 

mOTTPRE A?n> nxttrsE^. national Mirn^uit, 

SLBLMlI-fK. 

ibikoit^ per IfiMt report Jul)^ 1, lOCM^^______ |^l2.5b 


KJcncNnrruuBv 
(jEUy I, im, kUenti im.) 

Koqe, 


Haliuii* Jnij U 1K».... lo, 5 S 

Tblantv cArriui, umler iirovimiiitut uf Kifviwl Stattili#, 30W, Ipj' tliu Tn«iH- 

itry Dc|iiLrtini‘iit in the rnidit i)f Ihp »tir|>tuB fniiii June SU, Sflllfi, 

HfATIM} AST) LlejU'R.VU, NATIONAL MCaEUU, 1«iK. 




AppropriAttrin hy ConKres for th€s tbjiaij ymr Fiitluig June ao, 1TO5* “ for 
i>f lif^tin^p Uglitiuj^, e!c.-<^ricil^ tde^jihk;, luid teluphutik 
Aerrin^ for tlio XbUowU Mibteom ” {mn6ry drij ju-t, April 28, J0O4j .. ¥18,000. UO 


SLtt^pmreifrt. 

* 

(Jalf u IBH, to JbneSfi, I9(A,j 

Sflknvfl nrmmpectmitian-|8,173, IT 

F;i)«eklwrviee>i .. ... JO.OO 


Total jsenrice^...... 

All^vtlanwittffr 

Coul fuitl wood ... 

—. . 

KU’jj'tridly ... 

Tekiphuiiert.. . 

HwdrirtU Mjpfilieii,, 
lull boxot 

Jlmtini^liupplieii __ 

Telojn-nntfl .. 

TnlaJ MuhsdlotijOanii. 

Tola] expenditure to Jane lUOia 


527.40 

m2s 

440.44 

90.00 

440.22 


Balanipe Jtily I, 1903, to iniiet oiitialandLng liAbillticq^ 


¥8,210-17 


8,317.42 

— fta,j:T3aiio 
-- 1,409.40 




































KXKvn 


R>:PaBT OF TRF’ KXROITTIVR f’OStXrTTEK* 


Aitidifjnjt ij/ fvt vr tantpmmMiitm. 


(JalT^ 1, lIMp tp W, im.) 

I c!ni|iii<Nf»r. 12 Rtwatiui, At .. 

i Idc-plioiiL' dpeTUttjf+13 AKuitlji^H - ... . 

t tck-plidno cif^emlor^ ISila^^-iS At f 1.50 . - - « - 

1 MfMOTlqrj 5 iliiw, iit^l.50... . . 

1 eldclrit-EAu, 4t>ditya, At^ -- 

I blirltfiEultli, J2 rDdiilii«^ At ...... 

I ^UIi!mI 6 likcmthi, At $100.....^^ -.... --- 

I fkWUn] UtiQimr^ 12 iiioiitli*^, at ^5^ .... 

I iltUli4 blMJTPf, Ij^montbSp at - - 

I Orumiiiip IS mpuHiB*! fit ....—...... 

I pluEiilivr'H iuu^tjir:itp 12 iiiDndi^,. At ._....._. . 

i liilion^rp JSiiiQiitW, At 140...^^^..,... ............. - 

i Inlmn-Tp ll imstilliH 39 liiiys, at$40 ...- .......... 


fVp.moo 

S4a.(w 

27,00 

7.50 

moo 
7m 00 
600.00 
moo 
moo 
?moo 

780.00 

moo 

478.67 


T^iUJ 


8,173.17 


Jlli.mJ£U, WiJflTlMWp SATIOS AL MI-gEPM, 1l«4. 

Ettliuici* July 1^ llKMp uh |H'r rcj|ir»rt_ $815.63 

K:iirKMJlTXriU^ 


(July It 1K>t» U:k JuBtr aci^ lv^’[ 

csoAirttia wti«Mi... fu-ifl 

Cjiia .a.#■#................... ....... 33.60 

Tc'ltiplintii^ 108^90 

Itt'dlul 1*1111 lioxtiii^........^.... 10,00 

RlnrlHi'nl pti|ipliv!«.____...........________ 1^,81 

Tiile^'miui* ........................... 10,84 

Elcctririty,^ .......I........ I4i.5l 

______•.-- 25flv^ 


TotHt «*3c puidituru ..................... 761, lO 


BpJuiujsi July It IUO-lt Uf iii-k!i*t n[id?Luiil] ni^liabllilii-i .............i. M,48 

iiFjiTrN*^ij, f.iuirns'u* XAtJOSAL iwn 

liiikuir July t, 11^04^ wii par ftpurt ^|Up8B 


NtlUO. 


JC¥l>^|?rp|TUKeU 
(July 1, jm, »; IWKI 


nAlanw July t, 10Q&..... 11.86 

iwriM, HJidur pmvlsluufl ol FUj^wl f?TMtoleSp wrlloQ by iJi* 

rreni<qry Di?[kaTtuit‘'ikl Id tbu cir^l of U he vuipl us Idml Jimo m 10D5. 


































x:sxvin tLKi'uRr of thk EXKCFTfvF coMwrTrxE. 

tWrA<?r, NATION AL im 

AppTtkpiTiation by O^onjerciw fsjr tlw fiiKiiJ vi'iir Jti&p br 

prtanu^ acid ftapw^ posEal for ih^ NafJnnaJ >riKH:Eirti^‘ 

isoiiilfy tMl lu'i, April 28 , JOW)..... (k, 

K£|^.Vr>ITI^KK>^ 

Oulj Ir 1«M. lu IStCn. l 

For iHucitilgii iLamjM „ .^ ^ ^ ...^ ^ - *,, ^ -. -. *, -.n(KI, W 

PfUNTJNn AN> niNC^INfl, NAfJONAl, MTHKHM, 

atlTEinM, 

ApprupriBilion by Can^rn^ fortht* IliMTiJ ymr «^iiiiiiii^ iunt^IltO, IWliS^ 
tbp bmiaiMMiiim io^tiliitkiiu for priiitli3|£ klielij Ahti hlanhs^ nnrl iurlhv 
Aiiii «I^HHN'ilkTi]^o( flip Kiiaai:mJ tin- tibtloiptor 

wLidiJituill iiQl he Ik^ tbitn SpOOfl I'Ofkiw, amJ ikimlifl^^ \n imU lurkuy 
or UkalvriiJ mA iti^^ip f^tpp^BlTP. iviiaitlfiu book? iml pttrophEpt? pH,- 
iwot4MJ to and rtcspiJnjcl by ih^ Saxhfim^ JAtiniry"" (ffludry 

April 38^ HKH)....... 

KxmsmrvH^ 


<July I, |$hH, JrmiT w, itm,) 

BfibetlcD? ol ihp .... ^ip4^|iL6a 

ProkX'^iinija of Um ^____ i:i 

CaHtHbotiona to Niftiinnnl tferf>aHiiiii _ 5p0i^. j3 

Bvprititln^r |rtihli*ait3oiw„„^^^^^^^ . 

..-..— Was 

Bliuikki ncul drinilum. _ 

thtblio documeiitK ______ _ 74, lo 

^'•"^"**1? ...-. *...... 2, m «5 

BcmrtUwwks . 


Botim34TiI Ltinli^ 


49 


ToliiJ P3^jwnilirkiri? iir Juno m, __:i4,^S34.iJ9 

Rttkini'e iluly 1^ n*n,>| to iin*<et oiit^^jiriElitiij; 175.31 

HIL'^T ow WORl£i4HO|^, NaTIOS^I. MrSEIfil, IKiJl. 

RPCiSII'I?. 

AppropHnlioo by fiirtliij yw ctirlln^ Jiinf^ 30, JlUJS, "lor 

Wfit nf Wfpfkalwp. hikI ti>tuf«)Mry *|LHutew Tor lUv SntioimJ 

Mu!H.!Utn" (sEUidrv'dvil tri, Afiril Si. ... f4,5440,1)0 

^M‘KlfiinTVWL 

K^ni of T»orfc»i..p«: *'■ ^ 

Wl Sluth strwftSW., 12 uiontha, JiL ?lti4l.Wl..|l fffiD 02 

217 S^MvnXh Klrci'i gW., 12 immllwi, at $Uia..-... l ssa. oo 

,!01> atKl 3J3 T«nlh Hthvt SW,, 12 ninnIItn, at 480.pfto. 00 
UI6 ’Snqjintii art^ui- {rewl, 12 niiintha, iit ftSO*, .. jRfo, oo 

Total i>ajiL>AdltqnM to June 30, IttOO.,,... _ 4,Srp.f(a 

July I, iMua.. ^ 































REPORT TBK EXEOPTtVK Ci>MMtTTKK- 


XXXIX 


itj>T nr wi^ttKunDt*^ \‘A.tinXA^L isw. 

m 

ijLBi'Eirm 

BfitoiiL'Ktii£f p4!r jrc|Kiri Jul}' I, .. fLKM 

HJC3^&N'niTriu&. 

{JnJj 1,1«M, t£>4kiti¥^8y^ IKIS.^ 

NOIW+ 

July It IHOei.......... .tiS 

RKKT UP fS'L^IIKSMOt^, ^SaI^IoXaL Ivm. 

UWmMPtv:^ 

BoUiiiei- as jjer n-pcrt July 4 1^-- - fO.OS 


Kano, 


KHVKJHiVn^KMIS. 

(July I. IWM. ih jkmuat, imi 


Eakii^July 1, ___ .Oe 

BAluin" earri<-cl, iimii^r provwiiiw nf Rrvi^^l i^iuitiuat, iMiciinti J^iUKI, liy ilit> Treew- 
niy Jle|<irtTi)Cint tn Oie c^lit nf thft piiqJtiM fiihil Jniii* 550+ 

IIPfUHNi^ lUSPAIPW. HAmuH^u uii3uaiu, Iflift. 

KEdnrrvL 

Appr<»priiitl4t) l.»y Cui3gmrt4 fur iJiu Usual )^r Misilliijs J line 1905, ** 

nipiilnf buliUiii^^ iflio|iPt siidsUwls, Xuliirnal ^inaeiimp inelDilmg aII 
tieceiflmjy l^iburtuid (sundry Oid, April 2^, 1901)...... $1^^000.00 

EiPicxniTi-iiAfc. 

(July Ip 1 MVlt iimtr ltf*6, j 


Siditrie^np $V,424. IW 

fipudul itor\4c«!fl iaift.OO 


Total mlAritvAivl iH-mcw,.. J^tTHp IS 

MM'cllHneiJUJv: 

Rciptiireto roof (liy 001,^1 

8teel tmeeq-f* 450.00 

IjumlAT 323.70 

CeiueD^ moTtarp iiieuIkU^ hriekt «mil 120.75 

EJonlwaro, 220.51 

Ptiint^e oil, bmehw---.200.50 

Sky%0ls nnd altitcbou'Utjs.. 450. OO 

:MI.80! 


Total ii] i8ei-lkn<>«>ti» vsjh^iHi uin^-........--- 4,4!W. 1*2 

Total UApi^niiiLun^ to Jntio50, 1llj)5 13^100,10 

RoW^'t.^ July 4 IWJfl, lo meet imlstuniiing IkMIilJ^jj ............. 1, 

Ant$t^ of /nr mhmrt of 

fJatyl, 19^. K^JEUie^ 1^) 

1 eoperiTitendenl, 0 naaiithSt at ¥360.00.... 

1 foreiuan, 32 luOnUuh *1186,+^^..,^.^------ 4 <^-^‘110 

3 CAiponl^r, 12 day^ at |3 .*■***4 »♦•■*“■■■ .-I 3S.00 































XI 


RKPOET OF THE E^COTfVE COMMITT^K. 


it^p^jiu^r, lit la ..... irj0.ao 

1itiiyp, Jit la .. 7^.m 

1 caipj^nltit, ai^t el4i>w, ill la ... srrnofl 

1 ciirfwiilfi', I*tp _______m.CO 

1 i^iELlt^r, 7 iU}%at STS-.*.-,------17.250 

1 pambr, l^Oik^iFp Mt|7;^ ____37.50 

1 U(In 11^ At$75; aj tlupiat ___48,00 

1 timiL^ S tiiuothp ik>'?(, atiTlH_ 

1 rl^TA-rj 3 mnnthft atII jO...... 11^.00 

1 rlai^hk-J ]a>Njrtr, 12 Eijoutlaiij M |00.-. _______ TSii. (X^ 

1 akillnl kUtTiT^ 4li ila^vn, at __)C^76 

1 fekllknl kUiix'rp at t75__^i5Ht»0 

1 ekilknt IftlMjtw^ lljdaya^ at 

I stsllfe^l klicinjj-, 7 ffif^tliP 1021.dayn, at|7Ll __......_ 7iPB. 17 

1 sMIKhI klrtaftif^ l}ida>^at ..45,00 

1 lftlx>fXT, I5daipv at $1.50.*...^^.!^2.50 

I Ink^rof, Oi jIujv. atf 1,50..... 0,75 

1 labThTir^r, Itkya, at |1,2RK,.........__ 0,00 

I hlmr^Tf 10dayp, at 11.250...._ln ,00 

J Lalwm^^ lOdaia, ml |L50_____ 15.00 

1 lllklTe^^ ] iky^al ®l.50......._______LBO 

! lala’iirr^ 12 uMJidhBr at $40^_ .____ 4.sa,CI0 

1 bkiTier, Ufi iliiya^ al|L.W.*..._^„..___34.50 

1 kkiHT, 30tliiy»,ali||,BO*........... ^,\m 

1 Uibipn-r,^ 5 <k>>)p at 11,50.._T.50 

1 latioiiPT, 2J dayeff at|L50______ _ 31.50 

1 laLHKTir^rp at SLitO---^___ 43.50 

1 lalMiT^r, 12 moutla*, at 14?,. _ -.5114,00 

I laU^T, 5 daypp aLS&L5lL„..,.......^._ ..... 7,50 

1 klvji^r, 3 ifiijalha <kye, at #47^__422,22 

1 niLwi-n^-vr, 10 mcmLh>^ at$:lilj 2 ni^mthM, at #40...___380. 00 


....-... «j4a*. iti 

IICnLDlSlI HKI-AIItit. N'AThiSAL VlTjfSnSI, 1HH. 

ItBC’Etm, 

Bnluiw-t*, J Uljf t, intH, ftw I*?!- h-|Ktrt...... (2H«a- as 

xjii-iMiim'iiM. 

iJaly 1, ISCM, ai Jnairin. 190n,> 

TcMuI Kikni^ and #956^ 00 

MkcvIlatiL^jan: 

Itc^uiia ti> rCMif (i™triU:t),,,.„„...^._^. #840J10 


Mcirtur-___ 2.4t1 


IVinia, mif,-i-hi-tiil^nlij ut432B.o(l 


Total . 1^453.0*1 


tfM ...... S,4H.0« 


IklaiK't) July Ij lixtlp ti> uMad u-tilabualini^ liuLUiUcs ** 


53.34 



















































REPliHT OF TUE EXECUTIVE COJOIITTKE. XUI 

m 

BriLUINU ItKPAlIl?, NATIOSMi ISWCt 

BoWcfi Jtily Is 1W4^ BL? I«?r rojuiTt.,- --(M 

(Jial^i, illli. lu jW, iBdShJ 

NfUtu*. 


HrIiwco Jdy I, 1005 „..mm 
lauririlp tiDLlfir jimviEloi»> of J=tiilm«fip nwtkm S090^ bf y wTnttmiry 

Du[i&rtiiii±Jil tu Ih* eiudlt, of tliu fiaml Jujh" 30, IflOS, 

HUOi:^. >rATJONAL IML 

MECKir-TH. 

AppmnrklioiL by Oongraiw for t}w ywir uiadlnj! Jttr«s 30+ 13W>* *^for 
iMifcWo of ncK>kt^, iiamphlolH^ uict |>erMHLiciilis for jvU'-n^tvx in tbe 
^DLtioiml Mtittoiuii" (tfunOfy civil Act, Aprils IH04) $^000.00 

Kni^KsnnvKES^ 
i^Air U tuiubrab, 

Ikiokftp pdJiiplilmH, aimI pvriixlii^.bD34+04 


lbilALkc« July 1, ilXKip t^P nm^t anitHtATiiUiif^ Ikbiiltle^ ^__ fM 

wxtsfK nationai. vm, 

Biikiaeo July Ij 1W4, iw |>a>r rt^jKirt.........-- f77^40 

Kati*VNTimniE9u 

am 1. imjmcso, im.) 

Hoobi^ lnnophlotK, mul poiicpclkiti]^- 

JSAkifi^t^ July 1 1 lUflft, to ptiilpiibi^iiiij? liabliitli^-- 

toOtPKlS, liiATlOKAL aitlHltt'M, IWL 
nanTEim. 

IbUAnct'Joly li IW.iifl i^«r -49.76 

[my ], IMM, tA JmiHj! SIGL im) 

Bookfts jiAiPiibteais wiii iwrriotbt^lrt,31,0^2 
Bttlaoi-oJtkly 1, ISm..........._ 1^74 


tiftinnce I’uirli^b UrKfer jjrovbtiuti^i of ^vIiphL 84Atutjc!i*+ n^Ltirtfi ^^190, by Uio Tnstuiitiiy 

T>c!|ittrtrueiit to the crt?dit 4 if ibc-vurpltiii |uiii 1 Jujio^p 1905 . 

NATlajNAl. IttW-M. tHASfiKPKTATIUCff QV ESHtHIT^ .UWlltlEI* FWOM Tltl! lAHriRJAKA 

FUHCEf A»K IXt'O^ITlON. 

ILACSSJU. 

+ 

ApjimprijitJon by Con^rew (car Uiu tnui9|jortation from I he r/mifllacyi 
Nrv:1uitfo Expwitton^ f?t+ IdOuK b* tbo U. !^. Nntiiiiml Muhouhl, 
\Viltfhiiib*toj[i+ D. C., of e^liihibt Rpqtilrod by the Uiiitod Stntes Govom- 
HH 5 nt foP ttilibljoti to Gio colkctionn in the NAtionsil Mo3tC'Oto+ lodiijlit^r 
expeniUtinT=t ttnnirml prior to 31iin4i 4+ l^)ht for f]iu'kiri|'+ fri4|;bt, 
cartai^p unpuckbig, jtnd aII sHlicr nei^eipwry estjetaiws incident thm^to, 

^ iiimittlittlely a^ulhible^^ (euiidjy citII Rct^ March 3, 1905) --- ^500, TO 

















XLTT 


HEPOKT OF TBE llKECifnXK 


tlVtoflUTTItfit 

t 

(Joir I, Id Jnjafl se. 

.*.- .. tm.9S 

MlwtilbyiiNiLw: 

Luu»}Kr, luxe*, fwircls,.. ... ..( 340 . 1 ^ 

IHtcking iiuilfrial ...*. 10@, UO 

IJanlmirc . .... ga.40 

Pntijulit aiirt nutiisi^ .., i . . . .. 40J, Jg 

'Tmiffl .... . ... ftij ftO 


TiPtal rt4lsct^l]iUJ4ii»iu Htil 

Totil _|1 ■'|54 gg 

Baloikt^ Jftly 1„ llitiH, 111 ujtwt uutptniiiUii|r ibilj^titk^ 12 

rva^m^K ok ^j^igiiaiicNiii. jcatio^ al yuaKtrii^ 

mamiTm 

EaUiict" July 1^ __|1,4S2.2T 

iLKfICBiPITntllat, 
iJikty L ivm, to i«ifk> 

.. 

B(tlii.f 11.1! July I, 11305, li> tiitflt nutrftiiikiliikg liftbUitwa^UIJ. 7^ 
I’Ultl.^Ai^F or SPFjCllIKSrfi, NATtOSAl4 MFBlEfM, IQOl 
■ 3&A^-m 

Baki34*y July 1+ 19CM-, lui i»prrepbH__$3fK( IH 

KxrMXtirnniBgL 
CJkii|r 1, til Jiink^sn^ im) 

iNirrhawi ___ 00 

El«lfwct^ July .... 2^”^ 

BaluiH! rainiki), iiiidtur pmvij^oiu of ReYl(!«<l ^tAtuUv, e^iloti ^xm, by the TruttHury 
WlJO-rtukyiit to Ih+j <in9dit of Ibe eafplim fuml June ^ 1901% 

PtTfllJCATIOS CSUNTBIBliTtMNii TO JfATlOKAL HFfiilARnTM, NATIONAL LfrjJKrK. IWi 

KBPUtnil, 

Bulmuce July 1, por mport,,... f2.Tl 

exi'ETDinriuin, ^ 

(Jut/ 1. 1»4. I4k Jufir », im,} 

IUIjuuw July 1, 1905......___ Yn 

BAl»q«? mrrk^, tinder proikitnoEUi<if Heriwii £tuUil«fp g^^Mlon 'WOO, by tli© Tmuniyy 
Dpporimvnt tu ibt^ (Twbt ol tbc mrplmf fund Jimt^ 100&. 



























OF THK KXErtTTTYK (TOMlflTTKE. 


XLUE 


njkNsi ron Aonmas^L Mt^iuiixo, xATiaxAL^in^^i'Kir 
iwesii'iK 

iManL^-i JiiJy It as i^r repnrt.....— NS.20 

MX^K^HnUKSA. 
gaXy 1. l^i JimeSQ. iwol) 

Nun*. 

Bdlunt'c-July 1, lWli5.... 

Bolaiu.'^ mrrit^l, ujmIpI' t»rovl“lij2iH of RovLieiJ Slatutcs^ seftiun iSTKA^ liy tlwTjtasufA' 
[le|:iiLrtiiiv^iit to th* i^TiNlIt of th^ }Rir|>Eua fniiil JuTie SC>r 

ASTROFITYSTCAI- OHSKKV ATOIKV, SHmij«lMA>h IKSimCTIOS^ 15W. 

Appivi|irifilioii by CougrcsA for ibo Ji^l ymr Jum* 19^\ for 

inAinh'OibLci-! o( Afjlrophyaii^ ObecnTitoTyT unclcr iho <JirectIon *>f tbu 
Smitha<»ti!aJi li^Uotion^ Indtidin^ aulnrios oi n^lHtaiila, tbi^ punibsw 
of nm*^ry b<»ks and poritHflisds, Afipamtna, iimklni! iior^=«iry obtor- 
vmLioOK In lk||*li altltuilofiT piiiiliii}; and piibli«bif>g oi 

not oxreo<fiti|$ l.AOft copies repaira and altonttbru* of uml 

iniitrolkuDL^ujf rKpoust^ {Raudry rivil act, April fSiOl) ^15^ 00ft, (Hi 

DisnraaoMRNivH 


i^briL-vi or 4\]m|i*iuiaUoa: 

1 uidT At ^225 jhLir muulb$^2,700-fWl 

I Junior a^btuntj ai f 15Q |wr mouthy... __ 00 

I einrk, at f L:^ pur murLlik 125.00 

1 jdntiogriipbcir^ al f 116.(16 ponuonlh. ... I, «l00.02 

1 spouial oiidMjiu^ At $100 per mouth OlO. 00 

I l-ioleimi^lric aadslant^ ut $r>0 |jur niootb ....... 01.67 

I pholographf* u»d(i4aikt, at $70 fier montli ...... 140. DO 

I bciVT mt |20 per luunlh *.......... OO. (!)0 

] cafa lo^ur, at loO pur months fl0.D0 

1 inatnnnttfit miikrr, iit f 100 pur inuulb .......... 1, 100,00 

1 Rrensun, al |00 jn-r 714.00 

1 carpentrr, at fol per lairanltk . T --p -r *-+ — ** -ft ■ .p. 

I raqveatpr, atfCl^AO pur day -- - 17.50 

I corjpeiatrr, at f:i.rjO jjar «iiiy I- 7$ 

1 carptiiUTp at$3,5ft pt^r day bX50 

I cfliiw^iterp Ht IS.50 |K!r <ky ..... 2U00 

I fainter, nt lU jnerday16.00 

1 palntc^ri at $3 [ler day _ 6.00 

I Inkirer, nt $30 pt^r memth ... .2|0.00 

\ lubarer, at 11.50 per day -- 7.50 

I cl^nur^ at $1.25 per ilay 73 

I rlefun^r, at $1.23 jat day 6.73 


Total flalark'SorrtJmpt^ntelicjh-.... |S;Ttl70p64 

iiUDC^iI expeiwer: 

Apparatns 

BuOdin^ mjiairr* i4j3...200.02 

Boaha and hlttding...... 139.04 



























xuv 


RKIH^RT OF THK EXECUTlVV 


Lii'iie.ml PJc;pcriw«--<!'<iiilinq{*4. 

__ 

_ 

KJetTtfirity, ipw, isle.,, __ 

KrviijIiU- . 
tjiiiiLw . 

I^Itttidtim' 

taUpjilEue, i^M^iiik^iilit, iitv 

Travt^l_,„, __ 


TejI^I 4lii4|iiinriiii»iitM 


*305. m 
05,00 

40.00 
53.fl2 
16.00 
4;fO,8J 
HrK«0 
-- 




BllLilHH:? July ]^ l^PfJ6 


4, tm. M 


A-^noi msivAL oligmvATriity, ftsimimiN'us iFirm'imoh^iiw. 


Balniii-e July 3^ i!MNI, nji ni«irt 

Gi«i34^nil exjwJiM: 

-4pj%nElut< 

Aiii t M iiiii ii|f . ... ^ 

Ckj^iuKtf _ _ 

IhnwliijiH... _ 

Fl?BiKlit..,^,„*.._^ __ 

Lqml'pcr 

ami ti4i<^ph 
Btipplkv. pjifip L»lc._ 


-- 14,3^.65 


5175.14 
43. 
15.50 
51.00 
30.77 
20.87 
2. S3 
m.OB 


T«pta] difibiinvini^nta 


4.m SCI 


Biilflnc>‘ July I, }W^ 


saoa 


AfPlTCilPHVfiHUL OBHKilV,VrOlt¥, S^rmsOJflAS fKSTHt^Tru.V, !«M. 

Ralftniy-July an ppf Lti^ _02 

Baktiui^earruKl, nmlur prutflsdamnil B«vktL>d StatiiUjM, HKtinn 3000. h f the Tn^amry 
De|ttrtliii*Ut to Ihc tltsUl nf thv BUtpIqi^ fund JqiHJ 30^ 11^1 ' ^ 


OBHttRVATIi'iN ur laXLri^^lR, %AY 2s, idgql 


Biilaiu-t* July 1^ |IW 

Ocneral expenw: 

Priutfnf^, etu ______ 


57S,»0 


mjo 


Bu1juu^» July 1^ _ 

Bh^o- «rrii^, „„<k,r i.p,v!«)aiw«f Huviw,J Slatuiw^ •LtU.jti 30M, hy theTnauniTT 
Dt^^rLfui^nt to Uiu rredit of the Buqihia fund June 30, 1906, ^ 































itEKiRT (VK TJJK K.VEtnmVE Oi)5CltI'rrEfc. 


XLV 


^ATIHNAt SS041lJ(K]f{:AL VAliK^ 

RBCJEEITB. 

ApproptiaUrjii V»y fVnijOTz® fur Oit^ ^lecul yt^r «TiEiinjj J lints i>0, ^*fur 
cnntlliiilrj^ till* cunfitmction uf rswle, Tflllcfl, hriilEit?, miter «fnp[ily^ 
uiiil dmiiiJigo; and Lfrwliii|r, ]iklilin^'i mnl utfit<nrW> 
lnipri>vfiik^ tliL* uretdliil? inid rppuiriiiijr buildStii^jiriBl inrlije-iin^tf 

ami pmvblinn in ihn iKork; cnr^s ssnljHuiinnt^et p^ndnii^L^ artfl 

tTiui«i|H:»rtiitIuM of nniuiiiJjii Inrlndin^ salaiieH or conipon^Liun of dll 
ukuvi^ry llift ptirrdiawi fhf nciLi-fwwy fMAikaaiid 

thv printim; dJLil pubtblilni; of opemlloiiis iwt eK^efwiinj? \ ,?W)0 (Mpittir 
lnfidntilaL eic|A'jiR^ not otlit^rwlMH pmvMod fur^ Q’’ 
[idindry etrfi ju:;t, Ai^nl 28^ 1904). 

HoUtHre fif ctmipetiBAtiont 

1 HkfjHj-riotnntlurit, at 1275 pi^r rtkDUt]i..^.....ip iHa 

1 jii4skhtiLiif dl |M-r 


lEIDdtJl, r I, INIW'. 92 

1 rlnrk^ At 4^125 per inotitKi Ip 5fKt. W 

1 derki At §125 |Hrr tiiontli I,fkl0,00 

I ai<'^i)pTa[»lii*r, dt §8^1.33 |>i!r ninikt ....... t^l 

I niMseeniyA'r iMKy, dtf4() t^jr montfi 480.0b 

I me^ngjer twjyi At 535 pet munth 420. tUl 

1 Tnt‘WHMi^fi‘!rlwiy* aI |1 per day 13.0tt 

I ^rdrfrH'r, lit per tuDfitti . _. l>34. 07 

1 pbotrA!TA|ilicr, at 570 ptir nicdttb 420. 00 

1 hwl kr5rp*?r^ dt |135 parmotilh 1*500+00 

I ket^jrtTt At 1*30 lAT rutialJi,..,..-720.00 

1 kiH'isi^r^ flt f<30 piir motitts 50 

1 kwperi dl 5360 jii'r tnnjjtii^,., 70^.00 

J kthnyter* At 5t30 per tnfilltii^ 720. fW 

1 k^tper* At |t60 ptif iisuiiili + ,.,.^.__^.7204 00 
t nurp’Ant of U'tLtr.h| nt f65 |H^f tkiotitli_ 420. 00 

t wntdiTOAb, lit $00^ permtinfli 7:20.00 

t wabThmaOp at ^10 pt^r tnodtb tSSlKOO 

t walehmnn, at ftW p#r onititti720.(Ml 

1 u-^atebniiAn:, at 5tlO [A'sr tiionllt __.,_ ---^-- fiO.OO 

I H'AtrfuiiKo, At 500 per month 720,00 

\ nif^rhajiieknpat|sh50per tLay. .. __ 357+00 

1 niarhinlAt, nt fEOO| ht iiiotitli_ ....... OO 

1 asbibtAiit forenmnp at 5#l5 jwr irHintb-. ...... 7S0,00 

1 UAsi&tant lilju:kEEnitli* ot $00 |ier inon th ___ 730. OO 

I wurkmdJi, At|l^|»ermonth...........^ _ 720.tM) 

I hiljorer, at$<30 pi*r + tIOfl. SW 

I Ifttxjror^fttftiOpfT l[^□oth.--. 091^.00 

] itt nionth ....._____ 422. OO 


Total salaries or cuEor^enfSAtioii. _ _ _........... $25^ 174,5& 

BnildingB___ 3,023.77 

Billttlin^^uiAloriA]._____...... 038^34 

Foodn^, rA|p^ tiintoHdl* otr.................. 537.75 

Fowl for luiEinals._____ 13,050. IQ 


1415^1^10.1)0 

































XLVl 


RKi^sKT iJF ran j?xiC4'i'^nv>: nmxnrKK. 


Freight ami LiimHp4>tt£i,tinii i>f uttiiimlv.. ...... 4^, KM). 19 

Fufil _ _............. i,min 

_ SC. 9S 

LatnlcT _ _...._ If 2TS.9fl 

MiU‘liimrry^ IotiLh^ vU-.,,.. ___ 

MiatttUftJi4««jiii$ ifKjppli^ tKJSr CW 

PflinL^ ___ _ _ 

tL»l|.‘|[^ra|]br iinil teU'^jihrinct .. ... _ jEliS, 4C 

PurrlhUM- uf auitiialii. ......._......._ _ 

Rtuid iiukluHal »mil .... 42.(M> 

Ftaijotivry, lKK?k^ prrnliniZp idc.., iS#rt. 2r 

Suntjyb^s lilojuipe^i.... __ iS 

Trmvid iLTiil lk«M t^xjwiwep ...... \m.n 

TrttM, pUmij^, ........_ 6El.fUj> 

Walter btip|)lyf wavjmg*?. utc. ... ..._._. . 42- ^1 

l^irk p^mLh ,.^......... 10^1.30 




W'oi^^ai niivImniiT^iuiiI fahc»n-miii»t| Uin-Df tvanw 
in i^mftrEii'tlii^ IpLEilihuipt mspl in^H^unf^, liiyiii|t 
TTfit^T liijUHS hlikitiie tvsuha, gultere, mid H'olkii, 
]Kl}4iitiEi}f tnpr^ and nthpriFiEe impnivinj^ t\n* 


jlTtjniidjf: 

1 mrjieiULT, al Kt pop ilay.ONl.liO 

1 workiinm, nt $2 ji««rfl4iy_..... iSS5.W 

:i la^mn-rr', al ptir <tar.... 1,2W, SO 

13 Jit ptf cluy... 01 

17 lalMiTi!h«f at jw doy._ ft, Oftii 23 

3i1 at per ilay. __ fl,097.77 

2 latKprofv, at ^L25 per _ tt4L59 

8 kborortf, Ai|t jwr day __ W-SS 

2 nltoiidanlij, at|:lX75]:Kfr ___ 

1 hi.dperf Hii&;75 [HTday__ 

4 h€>lport<. Ml f0.S<l j*cT day ........___ l^^fk H 

I at4}43rlufrakorr at fta.H(l i^r tf iiIho yanl....... ft. 40 

3 iiiij;£oh!i imd |4«simi:>, ut #3^50 pet day __ 1 JftS. 52 

G |iniT*t«i and carts, nt ¥1.75 day... Sift, 00 

I horap, iit¥0.G0|«^rHky...........*^.,,.*„ 35.75 


TiKtiil TtM^ehaiiic^^ .. Sl,431,ft4 


Tutnl diirihamiiiHMitH. 
Balamtt.hily I, l^HITi 


NA™NaL PAblL. JJ»*. 


BnliuiiX' Jnly 1904, jtor SEU*t rej^rt 
General 

Builillii»!8-..... 

Fi'jieiJijr, coipi' piHlt-rml, 

Ffhnl foraiiiiiijilH 

FreiKlil**.*... 

FaoL_„.__,*........ 


'9 m w m ■■ MM 


1,»0I.3S 

S!«>.77 

■IM,m 


fH3,W2, 27 
11.1ST, 73 

*1^,424,117 


4-* 










































RKl’I'ET OF THK i:.VEt:L'!TlVE (JOM HITIEE. 


XtVlJ 


expvcie**—C'untiiitwd. 

Fumifurt----- - -- 

].LiiJkl>or _ _—-- —. - , 

3lIiiE^hincr>V UkCiIj'p . .. . 

Mtiux'lliint'cum mipplieft, --p----" 
Pib<i fitp. 

tftlp^jkhi anti tcit-'jiiiant' ... 

nirt^hoffi!anil lmju--fhJ'rtalw>ii oi tuimmlM - - - 

Rowl n!aiEt‘riaI+ wnuliFkff*Oti;----— --— 

SlaiiDnot^> tuiokB, etc-- ^ - - - - - -- *—-^ - -- - 

^Tveylngi iiUii^HreU'. ---—- 

Tmvul uihL jSifld psppnws --- 

Tret‘s, piMiita, ftCv_ ___ _ 

Watcrlaipplvp ftcVi'^niBPi ----- 


47.(50 
57 . 7 S 
Ti^. (Ki 
4a ^ 
7a 57 
1. oia 07 

^i^-i.lMI 

1011,74 
575,00 
2^».n5 
12,37 
»4,20 


TotaJ tlhtainfcfiitFita 




Bttlim.^? July I. I1«fl 




XAT^^J^AL 5EtX>LOftH.'AL. f^AltK, 15Ka 


Bulaiiiw July K Jl«>*p . ^^Clao^> 

Gt?nt>^ral uxfieiiBef: 

RiitU!m);j'raiateiial __ ^--70 

Freight..___ 20^07 

apwrinl ESL^nt'kWp |>]rtiM, «t« 175+00 


Total iHsbnTWiTwnta 


-. 

BalAFii,^ ciUTlt'ilr -L^fitierprpviaioiia ot Ik'viwil Ktaitsii*#, Miction 3000, hy iho Tiwi^ury 
X)cpflrtin4^at li> itia uf thi- auqJija fuial Jiint> 30, 1W)5. 

KLEPIrLA^ST HOV^e^a^'ATIONAL BWtXHiilCAL PA 

BaliUJCf: July 1+ lOtH* is Laft ropQrt_„**,.,-..... ISVM 

Balance carried^ tuider (JixivUnuiii* ot Re^ieccI Statultai, wtclimi 3000, by thu Jfy 

Pc^Artnienr to the oi tli& ifuir|kltia fiiFwl Jiuia 30, 1W5, 

KETAPlTt^LATlOX, 

The total aramint oi roiiil&ia]Tn!ni^li.^l by the Ifuftitalian iIuf^ this yuar amiLnjf 
Jane 30j IV^, aprw^w from the j^tntainfinta md aict>unt Iwts to liava 

Iw^t!!! UK folliiwa: 

ii3iiTl1fc>c^KiA^ JStfirmrioiff. 


Fmin inlarrtit tut ‘^^alLuioiiian faml for ttic yt*r, 

PiT^Tik Ititeri.‘#l-oil Wt^Bborc liputls 

Trunk sales ol ptibH xilarw, tcpayniualj^^ freijjlii, ^to.. 

Canb from temik>»ary hjai! --- -- 

JDcduiH defliit July k .^ 


|54J,mOO 

IpG^aCCr 

CV»4jt+72 

JO,lClli,00 

-$74,781.7^ 


km )yo5--1 


74,3SS.9il 







































XLVIII 


RET^>RT OF THK EXEt^OTIVE mMMITl’EF^. 


roKHnTRD iY CY>^'ua£9!ji -n* tiib cark v>v tuk iSflttttr- 
T|os, 


TnU-^irmtionAl KTi^hnnKOft^ StuUbcnnlmi [iimthnO^n: 

From 1>H!Hi*ce fjf 1902-3____ |2ff. 44 

Frfiin Imliinr.^ of U*0U-4,,.,.___ 2^ bT4J^ 

Frrim nppr(k|]rinUoii fnrllMWkn __ ^ + _ 27^000 k 00 


Amf^coji KthnoJui^yp Siuitliwninji Itii^ittitltin; 

Frrmi lmtmTiiM5 i>f _ ___ l^ lOl, K7 

From boIaDLV of 190^,, .......... I^OOO^tM 

From upproprifttioii for _ ___ 40,000, 00 


PimeniitiQii of Gol IrctionA, XnUomiL MueiDuiii; 

Frt>ui ^MiFjiiice of 1902-3,.^_400. 2^ 

From biikiK.t) of __+ 11 ^ 130 , fHl 

FmiuuppropiiAtioEk for i9lH-5 ____... LSEI,nrHIi.(M) 


FtunKtur? ju»r| NjitjEjruil > 1 il*i&iiiiii 

Fmni fiiiliinL'!? of 1902-3_12, i^ 

From laUino&of 1903—1._.......____ 3^-4:i|.9^ 

Fmrn oppropHotiuii for IIMH-S *.-_***,.,22,ijOO.OCH 


lloatioi' nntl lij^Litbi|', Nnrioiml ^liiiwiimi; 

Frtim ImUuire of ISt02-4i__l^sts 

From Imiftiioc of 8JA.ftK 

From UppropHiitJoii for IHXXOO 


National MtM-tlT[k: 

Fn*m apiiroprlAUrjij for I904-o ...... 

JVinlinj? nml tikmliog, Natioiuil Miinftimi 
Frriiti appmpHiitkm for 1904 * 41 ...... 

Ei^ol of workjJiop;*^ National ^lunuinm: 


Freim bakoi^^i;if . .. . 

From baknoo ckf IWi—I.*... ___ 

fWm appfopriotioii for I904-A 4,7^80.00 


Hiiildin^ itpoin- National ^fuiKOin: 

Frotn bokni'r! of 1902-3__ 

Fitiin balimee of 1903-4....2, 40tS.:t2 

Frotn appropriation for .lAptM^O.iXl 


Trmia|MjrUtLoii of rxhlhkte ncquin^J from Ustr LfiiiHaim Fur- 
rluMw Kxpotfitioiip National Moiioimi; 

ApprojiriatJoti...... -- 

Booltr, .Vatioiial MM^eom; 

Fnim baLiUii:t^ of 1002-^-_.... __ 49, r^> 

Fronj bailfljuvof lli03"t.,..„......._ _ 772.40 

From appftkpiintfon for lOCH-A 2p 000.(10 

Pnn^liaw ckf apmntriu^. National XuiviiiJi; 

ProEii imiknit.''of _____ 3S0Lia 

Frotii appropriation for 1903-4 __ ____ 1,482. 27 


^29,704. ^ 

4;{,0Ci9L81 

W. ije 

ia,H27.44 

sJipmoo 

4.rp«iD,l<5 

iTp 

fli,500KOO 

2,822. ItJ 


It ^.45 







































R 15 I^>KT Oif THE EXKfiir-nVE CtmmTTVK, 


XLIX 


ConlribulioiiH to Xnlional [[crlxtriimi, Nmiri^tLal 

Ffoin tiakncii -ThIj^ It lt*04 —---- 

PldiiL=% frir Xntiomil 3i|itp(?iU3i: 

Fitini July 1. ISMU .. 

A»lio|jhysical Ob^M^'^tory^ ^i]iithi>on1iui hmUttitloii: 

Fnni] tjttlnocp of 

Frcuii ot 4p3(5ttr^ 

Fnuij BpprT>prl»tir?ii fur --- 1^,000^0*^ 


A llvorviHoii uf €i!lif#c l^^ M^iy li8p (WKS: 

Fnji]L buliLiiLtr^fuly 1 , t0<>4 .. ... 

NuEiu^kal ^J4i3ij^icu1 V&fk: 

Fmjifc tKiliim'e of 3 ___^ ^ *--- SOCi ^ 

FiMm lu»liyii?e of I_ _— S4p4i4-1il7 

Fmiii Bp|>FTj|iriRtloii for UK)4-5 S^Js,OOllOO 


K]ophj|.iil Ihui^v Xatioiidi Zootc^iml l^rk: 
From lulioitv July 1^ HXW- 


ri. 71 




tUp ^74, M 
7i£.2U 


10^, tm m 

.54 


Kl-IIMAItV. 


BniU^iieiMiiAn . ...... |74| 7^M. Tlf 

Kx*.'huii>rcH^^ , 704. 
KUiiiuhi^' .L... ..^.. 4if| 

[Vi*w?r\ Eit ion at i-oltL-Clions. * - -.... - ___ * I Att^ 1!^ 

FUniiiiuro uufI OstUR’w .......*__ :^S,!>44.2^ 

Ut^tifi^ jUicE li^ktuii^ . ... , 44 

Pof-IUjTO . . . .IP....... ... flWi 00 

PrintingaiiiJ hiiidtni^ ..........- - 2^,01)0.00 

fk^nt f>f wurk>!3M>|3t!......... ... 4,r»S(0. 10 

B4iiJilin4? n?|3nln^.... ____ _...__ 17p530.[i0 

TmiLHfH'.irtalioi^ of i-xhlbits R^-^iniriNl frE^m the I^uisiiuaaPur- 

rhant^ ExiioaiUonp Xntional ^liim^uTn . . ... 500.00 

[kjokK. . . ....... . 2,822.00 

ihirnluMT tif e!p^fi?iniurii^^.... .. . . .. . . l^ 45 

CnntrifmljutiFt to Katiotiul ffertiflrinm . . .. . .... 2.71 

PlfHiif fur etddltioihBil I]iii3dinj|. .... 41E.20 

A^tmph TwioiJ ............................n ... 10pff74.54 

Oh^nmliun uf __ _................................ 712^. 20 

Nntluruil Z<KJk^4tTal>^ttrk... .. .. . IOfPp038.51J 

XxtinDRl Zm>lagiii}il t'lirkf t^ti^jktuant .54 


$iW7p 319.98 


Tlio t^ommittCM^ lia^ uxuuttnod the vcmclicrtE for pnyinoiit from the 
Smitksp>nian iitcKjnie dtiringf the yi^ar uir[Ji{i«r June 3ih lfW>5, iMWfh of 
which tx'nrs the ii]ipiY>vfil of the Secretary ort in hh abseiicc. of the 
Acting StH^tetitrVt und a certificate tiuit the iiwttcriahi and sen ictw 
eliarged were applied to the t^f the IiistitiitiimH 

The i|iiarterly actonnts ciirrentt tJie vouchers^ and journals have 
been examitKKl aiul found correct 
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RKl^mT IJF TllK KXRCtJTlVE COMMllTEE, 


iif iiiOMnf Ihf Smijft*fmiatiSundQmiitihfrJa^ um ii» ihc pmr emiiitff 


JunrSO, /pm. 

RdUnc^e July 1, ......|5, lS3.fl2 * 

InU'nt’t diitMin^J i¥Lvivabli» July 1^ \ Wt _...___ |2Si IIO. UD 

diwdmi iXx-vU'llbhi JmtMAry 1, IBW* 2fi, MO, WJ 

ltiu^rk-4.t, Weft.^hon} ILiilrtsul \mu^ due July J^ 11X15.^.00 
InUn!^, We^ttjihftre KiuLro«dl IxtudUr due Jnmmrv 8-l(XQ0 

- -ff/.m.m 

Tcital 4i^iilliil>U- for y<»r eciJidK Juuv W, llXStJ. ____053. ^ 


Uuijpcctfully 

^T. B. IlEN|}R]i»>N-^ (J/ifiirfitan^ 
Alkxaxdeh GiiAtiAM Bell, 
Kobkht It Hitt, 

^ ^ £kircti£ive 

W Ai+itrNtiTfjft\ D. C., Jafimri/ 9^ PJOH. 









ANll RESOLUTIONS OF CONfSRFijS RFJ.ATIVE TO TtlE 
SMITHSONIAN ISSTITI.TION, ETC. 

[i'latiUhljrHi iPOm |>n'V UiriM fvt>4irU.| 


[FT^F'^Ljjhlti l!;EPiirn«^ IhTin] H.'9HbAfL| 

sMiTirj^NiAy isiHTmmoN* 

/?(Wf3i5tw/ ftff tke STmitf. a»ff of of tho Vnitt'd 

Sfatf'i* of Atnerttyi A> Cffufjrt^nn Tliiit till' vn«iniuy nii tbe 

Boiird i>f ttcjri?iiLs of the .Siulthsonhin of the claiw other 

tlittti mcmhcrH of Coriffress. shiill lie filleil hy the ixTipiKiiotiiifiit of 
plames 0. Allien, of Mlchlipin, wlnwie uriiiof ollice expire!; oii January 
twcnty-fnurth, ninetwin JittiiilrLHl and fivop . (Approvetl Jsifniary 
lliorj;"Stiit»re;^, XXXIII, laid.) 

8jtlTiir!osiAS DsmsiT [Limhary of tJosciRii®]. — FopruiitodiHh, oin'' 
tbou^aind Hve hundred dolliiiv; atesktant. ono thouHiiid two biindrpd 
{li>llar!j; Q>esseri<rcr, taiven hundred and twentj' dollar^; nujssenjjer la>y, 
thrLH! iiiifidrcii and nixty dollars; in alL thn^4: thousand seven hundred 
and eighty dollars, (Approvetl Febriuiry S, lOOii; Stiitutiii* XXXIII, 
t^i.) 

INTKKXATIOSaL E,X<’1(AtfOEtl. 

For espenii^a of the system of international exdiaajpss Iwtwcen t he 
United States and foreign countries, under thedirei^tioii of the Siiiitii- 
aonhin Itistitutinn, indiiding ijalaries or i-cmipensatlon of till (ut-eswiry 
employees, and the purehase of iiece,s*ary laioks luid periodienie, 
twenty-eight tljousaud eight hundred dollars. (Approved Marnh 3, 
Statutes. XX.Xin, 11 Bo.) 

Naval Ousbrs’atorv.—F or repairs to huildings, flxturos, and foncca, 
ftirniture, gas. oheniiisils, and stationery, freight (including tninsitiis- 
sioii of puliUe dfiemnents through the SmithsoiiLan exchange), foreign 
postage'and expressnge, plaute, fcrtilissers. and all t-ont Inge lit expenses, 
two tiioiiN^nd Hve hundred dollars. (Approved February 3. 1SK)5; 
Statutes, XX XI11. 


u 



tit 


AiT^ ANli KKSitLrTt^N liF f ONimFhi!?*. 


BT itKALi or A^iKiEirAN tmiNOijt><a\ 

Kot ropitiTiiiincf r-thnolf^fjiciil rPr^^filtrlies iiTiion^ ihp: ATiK.*r5tiii] InclineK 
utKlor Xhi" diri^ctlui^ of iIk^ SiiiithHrfjiiJtiEi Iiit^titiitioiu sulurlus 

or i^tiiiiiMMiiriutJOri iif :!]1 oriijjloy4?<?js iiiKi [lurchiiso iif i}f^> 

LK^iry IwkiIvh: furty ihou^iiKl dfilhirs^ of whit-li sum 

Jiut orKi tliout^uul tivi> hiiiidred dollai's niiiy Ur uspfl for roril 

of biiildin^^ (Aisprtivnd Miiivli XXXI11^ 

ASTHOFIIYiflfAL OIl^iERVATlllEV. 

For Uiuint4zmini.'0 of Astropliy?*U"ul OIjstiTJitorji * under tbe d[motion 
of the Simtb:f^i>iiiaii Institution^ indudin^ smliines uf its^thHUints^ ilio 
piin-luise of ne<n3^wary iMioks wnd [MTicHlienlH. upi^nitiis^ luiikin^ ikk-i^s- 
ffliry ipUsrr^'iitinns in lii|:h allitudi's^ printiii)f and pulilLsIiiu^ tphijIIs of 
nut exrerdiiijif oiw ti]uu.^infi lirn hiiTidriHl rttpiissj 
aiiicl alterjiliuiiH of buildinpi; nml HitiiCfllimeuus e^tpenst'^s^ lifti^en tKou- 
siiikI dolliir-*. (Approved VmMi, f!>tfltuto.s, XXXllL 

NATItiKAl. MUSKUM, 

For c^»[itinuiii|^ tlii> ronstmrttoii of the hiiifiiin^ tor tipe National 
Mu.stnim^ imd fiu'^ncbuud every piirta>^e coiiuertcii with ttio fjimis our 
inilliopi Hve IiuiuIhnI thuiisarul clrdlarH^ 

For furtiiliire, tixtures, juid appliaiwc-^ ^^.-qUJrt^l fur the exld- 

hition and Kiifi?-kf?epuij^ of ilio rii||i!etlnns of (hi; Katioitiil Mtisettiij, 
including -4tlnrirs! or vomiMjimtion of all neee>4sjiry euiployees, twenty- 
two fliciLijmiirl 5vi^ Imndri^d dullar'^^ 

For rxpensi' of hcniting^ lighting, ctm-trimly telegnijduc:, siipd tele- 
phonif; service for llio Xattoniil Museuiiif eighteen th 011 - 5^1 id dolhirs. 

For c'^}ntinujng the pii^^iervntioii, oTthibition. nud iTieretrsp? of the 
<»<illep^tk)nH from the i^-nrveydng amd exploring rxiK-ditinns of the f iov- 
eriitijC'itt, Eind from other lucdudtiig sailnries or comijcnsiitiou 

of all ne^.ie.ssary employee-s, imd all other neep^sLsan’ one 

hundral a ltd eighty thnusiuicJ dolhit^, of which sum Hve t tunistind five 
liiindml dnllars iiiHV lie used for iimrssiiry ilmwings and illu-^lntlions 
for puhlieiitiniis Ilf she Xsitloiinl iliisetink 

For the tn 4 iiH[>ortiition from the lAiuishitia l^unchik^e F^iwsinon, 
Splint lAjuis^ Miss/mri, to the United Stjites Niilioiiiil Museum, Wiisli- 
ingtoa, !)istrii ti>f Uoluiiibk^of cxhiiutttnoipiirerl by the United Slates 
(iovernpnent for addiliun to the col lections in the Xiitiomil xMuseiim. 
including expt'ndituffcj iiicairrn:! prior to Maireh fourth, nineteen Lun- 
dr<xl Lind tive, for packing* freight, mrtuge, iJn|meking* and all otlier 
rnH‘cs:?ai‘y exjMmsi's incidiaiL tlii-rrUi* lo lie imiiiiHliatcly available* six 
thoiLsaiid live hun<iri-d dollai's. 

For pnrehim? of I Minks* ]aimpb1eb4* and jieriodiciJs for reference in 
the National Museum two thousand dollard;. 


A*TS A.VI> kKSiiLrTlltN l>F 


LIIL 


For rrfKiirs to Jihojjn, urid XiititHtiil lliL'Wum^ iticdiid- 

miW uet-L-.^sUrry liibor utid nmtiJpiuU ilflepii ihoii^^ind <lollin^+ 

For rent of \^T!i'kHliop.H Eiiid lemponiry i|uiirt«rs for tUe 

Natkninl MiiHrinidj, fimr tboiistind five litinilri^d juid ei^dity rlolliit:»^. 

For and fond{ 4 fi [nKUdi'iirdsfor tliv National Miihc?iiiiu 

rive liiiialml dollnrii. (Ap|iiv>vc<l Alait^lj liHPa; ^tatuteM, XXXIII* 
im, UtSti.) 

For tba Sinitk-ioriiaii IiurtiUiLioiu for printing kliclstind bltinb^^nnd 
for the ’Mlullrtliis-'and Proceedings^’’’of the National SEnapini^ fcbo 
edit ions of whicli ^liall not \ h ^ lr^4c^ tlam three thoawind rnpirii, and 
innding* in half turkey or material not mon^ eTcp^mnive^ HCtentilic 
faiok-H ai]i:l pafiiplilet^j ]yie!S«iited to and acquired Viy the National 
^linH^^uin Library, twenty-five thonsand dollar^*. (Approved March 
1W5; Statutes, XXXIlIt 

For IxKiks^ Natinmd Museum, fuur dollars and thirty^four wnkL 
^[ApijrovetE .Manrli11*05: Statutes^ XXXilL 

,SAT10,VAL 150t>Lia3K'Ai: IMRK. 

For i!Oiitiiiiiing the cemstrurtinn of mads, walks, bridgewj water 
smpply. sewciiige and drainage: and for gi'atling^ planting, and other- 
wist^ lnii>iioving the groiiiitlis: rrcclhig and repairing huilditigs and 
iiu lL>siin'-s; tTire, siiljsistence, purchase, and tnireqiortation of animals; 
iindiiditig ^^datriiti or eom[>i?iis4ttion of all nect‘s«ary employees, the 
puri'luis+‘ frf nrressary laaiks nnd (leriodirals, the printing and publish¬ 
ing of o[)t‘rationh^ not exi-eeding one thuusaiul live hundred copies,and 
gtmeral incidental ex^KUises no! otherwhio provided for, iiii-liidiiig pur- 
eliasi% niainti-niirit'e, ainl driving of horses ami vehicles required fnr 
official pnrjioses, niiiety-tivQ tfiou-sand dollui^s; onedialf of which sum 
nbalt ho |>aid from tho revenues of the Idsfcrict of Columbia and the 
other half from the'ritaisury of tlm tJniud States (Approved Man-h 
3, 11HJ5I StatutcH, XXXI tU liW.) 

To jiay aiiioimts fmical due hy the tu^eountiiig oftieers of the Treas¬ 
ury on a<.M*oiint of tho appropriation "-National Zoological Park,” for 
the fisnil vear nineteen hutidred nnd throe, seven hundred and jitty 
dolkrd. (Approved March 3, Statutes, XXXIII, 121SJ.) 

PROVISION AO At.VST llEViriENOTEft, 

That ttt.'ctioii thirty-six J mud red and seventy-nmq of the Revbed 
Statutes of the Fnited Stiites ia hereliy atnimdoii to read as follows: 

"vSec 3tiTiip No nejairtmcnt of the Government sindl expend, in 
liny one fiscikl year, any sum in excess of apipropriiitions made liy Con¬ 
gress for that fiscal year, or involve the (rovertiincat in an}' coutract 
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AXn RESULCTION fiK nOMi>RKS^* 


or iilitii^i^tioii for tbo fiituiT pj^ymoiit of ^llon^'J in of i^iioh 

Li|>pro]iriiitioii.s unk'»i coiitmct qrohlipitioii in aiitliori^i-H \ty luvv. 
Nor nljfcill jiiiy DrjKirtiiumt or of tlio * r<H t'riiiiic*nt nocopt Vf>Juii- 

tiiry ,‘^rvii o for tha (.tov^riuitGiiL i>r t^iiploy ^M^r^omil st^rv tn 
of llmt liiitliiori/eil y*y oxcoi>t iu cji,‘w33 of ‘^urjilim vtuev^^ucy irivolv- 
ihjf thr lissw of hmiijin lifo or ihv dostnictioii of pr<s|j*‘rly. All iipjiiti- 
jjriitLinEirt ihudi^ for winfiiigriit oxpi^iscH or otiior ^^Giu^riil piirjM^s^??'^ 
oxcrpt iippropHiiitluiis tiiudr fur tlir fnllihiii'nf of rontnu’t 
t'xpn^'^ly autfioriKi^d by |;iw, ur for n^<|iiij'rd ut iiuthoriziMl Uy 

liiAi' ivifilioiit n^fiTi'iiri' to tins unioiitOf^ unnuLklEy uppri^prUU-i'tl thoivfor. 
sliulU 013 or hrforo i\w Ihi^tpiining of e^fh VGiir^ Vn> mi iip|H}rtion(HJ 

by nioitthly tir ollii^r ii!lutiikonts iis to jkrovf^iU undm^ cxiieiiditurGs in 
om? pirtioii nf tho ypztr thait iiiny retjiiirG drtbdoiiry oi iKtdVlioEiiLl 
iLppropi-iiit ion.w to coiiJ[detG the s(^rvir4> of liii- W^nA y<iiir; tun I nil suok 
aip{>ortioiktin^iits .hEjjiIE 1h« ndbpmtd to wbthii vrnivod or tiio^libod 

in S|xX'bit: by thr H rittrii ordi-r of tb- b-ail of th*' I^XiTiHivo 

Dquirtiiiriit ciir otht^r (Toi oriiiiih-iit I'HtablMbmpiit bavinjr riinlrul of tlio 
|^x|H>^ditEir 1 ^ but tbi;^ |itH»vbiou ^ball nol ap[i]y to tin' I'tintingL^iit 
[kpproprinUoii.4 of tbo S-naN' or Huiisi- of Eb^pivi^kUitiitiv^^s; jitut all 
Kiub wttivprn tir EiuMliljc.'juioh'^^ to^dhor with tbt^ rra^nus tbt^n^for, 
sbiill In? rniiiniunuiiti'd to t^-pnp^rert^ in roTiiitutbin with iMtiiii:ito 4 fn^r 
ainy udditioiml iippropiiution:^ rrquiriMl on aki'i-mint thnnnjf. Any 
vinlcitiu^: any ptoviKinn of 8Kb j^ii'tiuik r^bitl bo suniEtiuE-ily 
r£^unH'<.Hl fnuii otfice iind iniiv Im? piiiiistird by a tiikt' uf Eiot 
iKifcii! oni> blind t'lni dolbir.^ or by iiiiprjHonbinnI: f^ir not bs-^ eKliu onn 
month.’' bVpprovnd Afrtivb ItMJat StaliiN^s. XXXlf!. V2itX.} 

i^^:sTlE^(n:ln^rt o> riuNTi.vo, itixiiiMi. am> iLLi s^niATioss, 

And no iiiorp tbun an nllotinrnt of orindnilf ikf the ^iiiu bvndiy appixi- 
priatrd sbidl ba l^x[H■l 1 dt^d in ih^i! lirnl. two t|inirtpr-^ of tin* \Ut\A Vi^ur. 
Lind no luon* tbaik onr-fourlb thrieof may gx^kmuIixI in dtbi r of thi- 
liL'-l two ijufirtors of tln^ fisval y^^iirH, except ibat, in addition tbereto, in 
idtbor of Miifi Iji^t t|iiJii ter^!, ibe tinexiiendfxl IwduikceH of allotfor 
prpciekling ipiarterui may ex|K‘ni[eil; * * * 

That bon^aftk'i- no t^M t of tbo Jippropflations Jinub for priuiiij;^ iitid 
liindiii^^ ?hall Vttf iiaed for uny iltui^tniLuiiu eiii^nudnj^, ur plifdo^mpls 
ill any ^lueiiineiit oi‘ rejhkrt ord^Ted print+id hy t'oti|^rr^ iin1i>a tiui 
uiilrr Xn print tixprcii.^ly iiutboriKe^ tlie ^Jiu\ nor in any diHunnent or 
rG|.N>rt of any Executive [iejiiirtment or other ibivetiJitirni e.sOkhii^h- 
iiient iiiiEil [he head tif the Exeentive Ikpartnient or fbivermiient 
eat£kbn4kiiik-nt ^bidl rertify in a letter tnm^miUin^ jiiich i e[N^rt linit 
the illndmtiun b neee^^Miry and relate-^ k^ntirely to ihe tninsatetion of 
pnbUc: biiaines::.. (Appro^'cd Alim^b:^^, StatQtrt. 4 ^ XXJXIll. l^l^L) 


REPORT 


S. P. LANGLEY, 

SECRETARY OF THE SMITHSONIAN INSTITUTION, 

FOR TtiB 

YEAR ENDJHO JUNE 30. ISOS. 


To /Jortri/ o/ /nstifuiJ&n., 

GENTEBMfjx; r hove ilm turner ti> hprevvUb my ix^tK>rt, 

^ihowingr the apemlioas of llie Institution during the jeiir ending 
June tiO^ including the work ijlaeeil under its directloa by Con¬ 
gress in the lliiiteJ States Natinnal Museum, the Bureau of Aiiicricriu 
Ethiiolog>% the Iiitcrnatioiml Exchanges, ihe Nationnl Zoological 
Park, and the AstjMphysical OWrvatorj-, 

Following ihc precedent of sevqml yean^ ihcro h given, in the 
biKly of this rciKirt, a general account of the iifFaii^ of the Ttisiitntlon 
and it^ bureaus, while the Appeiuli?i preHenl^ mun'^ rteluiled state¬ 
ments by tile persons in direct charge of the rTitTorenl bmrichea ot 
the work- Indejwndently of this, the operations of the National 
Muslim are fully treated in a separate volume of the Smithsonian 
Report, and the Report of the Bureau of Amerjcan Ethnology con¬ 
stitutes ti volume pFe]>ared under the Hupervnsiort of the Chief of 
that Burt'au. The scientifie work of the Astrophy^sicBl OliservatoTy 
is recorded in occasional imblications, 

THE SMITHSONIAN INSTITUTION* 

THE KJ^T.^n!43n*lt2NT* 

By act of Congress approved August 10. 184C, the Smithsonian 
Tnstittition waaereatctl ah Establishment* Its^italutory ntemljer^ are 
the Pre^^ident* the Viee-Prc^ideiit, the Chief Justice of the United 
Static, and the heads of the Executive Hepartments, The preroga¬ 
tive of die Establishnieut is “ the siupervision of the alfalrs of llie 
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REKUtT OF XilE SECJiRT^UiY* 


IIISt ihit toll and Hit? iiiivia?- liinl tho itistructiuij of l lii^ lioiirkl of 
liegtiiiLs.” 

A< or^ini/A*il on Jnm 30^ lfK)r>^ the Ei^tAliIi.shiUiiitl eoiisistecl of the 
followUii^ ex iilTicin inuiiitier^: 

I’liF-tPOoiiF l^lOSKVELT, Prmiih'ui of f/nJtf'd 
CiJAiiLi:^ W, I^\x]RiiAXKS^ Vke-Pnmttcfil o/ Iht^ fjnii4:d 

Melville \\\ Phkf Jmikc of Ualt^^d 

Joiix il.iY* 

Ll.'^lie SertYliirff of ? 

W'lu.iAai [L T^rT*MSecndtiri/ of irVm 
M'illia.m H. 

TiECMiOE H tAUrruLVotr* 

T^ai't. Moirrvpx, Sccrci^r^ of :V(iey* 

Ktilix ALr.EX ScaretsF'y of tAe liih*ri4>r. 

jAniKJi S/*tyrel^i^^ of Af/rkrufftire. 

Vrr.^iH JJ^ JTtrirt.ALPt 5t'rj'“f.^r;ry of Vomm^*rce attd Lahor^ 

(IROANINATION OF XlIK tlc.iAn[> Or REOENm 

The Rotiril of cronsis-ts nf tlie Vice-President and the Chief 

JtistiL-i! of hie Ujiited Shitei^ il^ ox otFieicip iiienkl>ers^ tiiree rneodH^ni of 
llie tljrtH? nn'mlH'rs of the Itoiisi' of Rojjrv'^^'^ntsitire?^* iiiid sdx 

eitisM'iis, two of whom Hliall lx* n-^uleuts tiT tlte city of M^mliiiigtoii 
jtnd the Ollier four t^IisiU In? iiihubitmih^ of isomc Stele, but no two of 
tliein of the seme Stsite/^ 

As orgeoizefl at the end of the fis<ml jeiir* the Board nMisif^tcxl of 
the fotlowdng' njemljcrs: 

Ttie IIoEL JL W. Fuller. Chief Justice of the ITniteil Slates, Clmn- 
ecllor: the iloi], G- W, Fairbanks, Yiii*^-Pre?dflenl of the Ijidtetl 
States* Senators, AL Ciilloin, Re|m^niiitivai R, K+ Hitt, llepn^nto- 
tive Robert AduoiSL jr.. Ilepixi^^uitalive Hugh A* Dinsinorei Dr. James 
B. An^dl, id AEidd^an; I>r. Andrew D. IVhitc* of New' Yc^rk; the 
Hon- J. B. irendersoii. at Wa^iliin^^oo City ? Prof* A. Graham Bell, 
of Wa-ldii^ion City; the I loin Hidmrd (Jinny* of MassaeJiiisetts^ and 
the Hon. iJwrgip (im^v.of Deliiware. 

There are two vnoincies on the Board, iTuii^d by the death of Sena¬ 
tor O. n. Platt and ihe retiixanenl of St'iiator Francis M. Cockrell. 

MKETiNOS or TitK ia>Aai> or hEoEX-rs, 

At o mceling^ of the Board of Regenh^ held Afaieh 12^ 1D03, tho fol- 
low^bgwas adopted; 

^ Resolved ^ Thill, in addilion to the prescribed meeting held on the 
fourth IVedne^lay in January, regnlar nieetings of the Board shall 
1 Tiieirday after the Jirst Monday in Dumber and on 

the (ith day of Alnrdi. unless that date falLs on Sunday, when the 
following Monday shall bo substituted,’^ 


KEPOTtT OT ^ECHETAIiV^ 


a 

111 iicoordimce iriili tlie ulK>vft re^diitiftn the Botird met on Decem¬ 
ber 0- IflQli Jannury ^5,^Iurdi 6, 1005. 

The followitig h au iib^^tmct nf \t^ proceoilin^ vAiidi lutter it ill 
lie found in tlie iitinual repsn of tlie Bunril tf> C<}ugr^t 

Hr^rs0 ni«-EjjiEi;;it i\ linn. 

A staletncnt conceniing ihe disposition of the remiiiiiji of Janies 
Siiiitli^n, and the report of iJiy ^pceial comuwitee linking in charge 
ihe filial disposition of iho remain.^ was pi^'^seuteJ to the HoBrdi 
whicli [idopted the fnllowing reHoliilion- 

^ /Resolved, That the special committee having in charge the matter 
of the final aiBpti&ition of the reiiiains of James Smithson be author- 
ixt'd to receive liie originnt lomb» and to place it, suitably inscribed, 
with the remains^ in some proper jjo^ition that they may select in Uie 

E rounds of the Institution; tiie expenses involved in (iie matter to 
ii met from the fnnchi of the Institutiom-' 

The Secretary made ii stalemeia lo the Boani ooiiocmlng the prog- 
reiv^ Oil Uie lU'W bnililing for the XaLional Museum- The excaviition 
for the building was la^gou on June 15. mid the laying of the 

foiiiidotions in caaicfvte M'tis linisheil NovenilMT BJO-l. The con- 
InictH for ibegraoite had Ixfii eiiten^d into. 

The Seendary revalled to ilie Board tJie various bills intnxhimi 
for the prci^rviUiun of untiquilies on the national doniaim lie had 
learned in the imam time that the Hf^creUiry of the lulerkir had in 
contemphitioit a fiill wdiirli would meei die need£3 of the Department 
nnd 130 satisfuelorv to die InHlitutiom which had prepared for the 
Secretary of the liiterita' the nxpiisile iiiajis giving the locution of 
antirjiiities on the puldic hmdi% The Secretary of the Interior had 
also takeu prclimiiiEiry i^teps for tJie np|ioititinent of guariliami for 
itn[>uriaiit ruins. 

jkS^UAi. ucf^'j^ra. 

The Secretary’ annnunced the R*:ip|xiintinent of Dr» J^ B, Angidl 
as a Regent for six years, by joiiil n'^lutiofi approved by the 
President January \\K liKjri, 

The usual res^oliition relative to income and ex[>endititre was 
odoplwl, [tiiil the amuud rejtorls of the Secretary, the exeentive win- 
tiiitlee\ and the iM'riuatient eoiimiitiw wen^ Riibmillwl. 

The special conintiUee on Uu* di<|iosition of the remains of James 
Smithson re[K3rtecl the arrival of the original luuib. and tlieir decision^ 
under the authority given at the prevdiius meeting, to place it and the 
remains w ithin the SmiUisoidiin huilding. A statement of the rein¬ 
terment of the remains will Ik; found mi a subsequent page. 

The Secretary informfsl the Bourd of the propo^iil of Mr, Ghnrles 
Ij. Freer, of Ik^niit, lo lNa|iieritli or to mnke a ik^NJ of gift, to take 
effect upon Ins deatlu of o lolleinion of paintings and etchings, largely 
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OP THSi SECRETARY. 


Jho!^ of llTiifstl*;!* mid his scIimL smd of Anicriejin and oriental pot- 
tery und otiw iibjecU »( art; jind of cmitiufr ii buiklin^^ to be uderl 
solely for the |>iirp(xse of exltibiting tl]i?,se objeeLs, im wndilion Ibut 
Uii! Repots sliould im>vul^ for Llie niuinteitiioee of the biiiltlin'r and 
colU-ctioiiP. The Si*c'ri'tiiry lind kid this iiiiitter before the exeenlivo 
cftmniitle*' iiiuier dnte of IksToibor in. whieh adopt&l I ho follo^viny- 
report: 

“The exmilii-o committee, fmvinjcr hciirJ witii inLen>st end flpjjro- 
eiatioii the stiitement by Swretiiry r.,!inerloT of the proposition ant! 
views of Mr. aiiirh>s Freer, (tf Di troit'to intrust to tlie Smith- 
SAOtiiri Institiilion a Hillcctioii of works of nrt, now in Ids |io?tsess;ion, 
whirh has alreiuly oost $ejOO,()tK), nnd l.o which he i>ropoia,ss to ndd 
nluHiin ils liiiK'li more, und to constriicl. for [loiisiti^ it ii hall cosling 
upon randilton that nil the (ixjK'iists anri rcsponsibilitv for 
its cn«i nnd iniiintentince siinll !»■ provided, :irf‘ of opinion that it 
would k? w'ell for I he Roiird of Rebuts to consider such n prop>silion 
in STiiipatliy witli the linmd niid iriiltivnled spirit in whicji it is tmido; 
blit .IS it is pi'eseiited only os n slatenicnt of a corn'orsniion with Mr. 
freer, it is reijiioslisl tiy tlie minmitlee tliut Secretory T^nglev com- 
iniiidatto witli Jfr, Freer, und siijF^jcst to hini tliiil lie jiiiL iii more 
premse fonii his views und Ids wishes, so that Uie iiriioij wldrij the 
t-oiiiiiiitUoMiiuy reeotiimend to the Boon I shiili tn> siidi os will cxactlv 
set forth ilr. I'ntivs purposes and Im^iven iliecnrefiii nisi deration 

uppropriiite to sneh an enduring k'liemctiori. 

It is further rtapir^tcd by the committee tlml Mr. [’reer lie coin- 
innnirated with in such time Hint Ids reply in:iy be rw’eived und Iw 
I'otisideri'd hi' the nminiittce before tlio meeting of the [hiard. whieli 
oi.-inirs on diiniijiry 2.*. 1)105," 

.\fler readintf several ixiniiiiimkotions from ilr. Freer on tlie 
snbjwt, nnd the iMirri.’spuiidence iK'tween him and the i>eejetfirv, the 
fotlowiiip resolution was iidoptcd; 

■■/♦’rWeerf, That iho Cliiiiicellor appoint a commitloc of three 
lu‘ireti^ whose diitv it shall be to make [wTsonnl e.xaniiTiution of the 
eoileciion of oft objects which Mr. Charles L. Freer has pruinml to 
pive or Iwiiiesith to the Smitliwnian liislitutioii. imd make ri;port to 
ihe Hoard of Us vnliic and merits; aiicl sold conimiltec is further 
instructed to nsecrljiin from .Mr. Fitier what aiterutioris, if niiV, can 
ill* made in the conditions of bis very gcnciomi prtqiofiiil: and tbo Sec- 
itstai ^ of this Institution is liep^by added as itii iKhlitioiiui membet' of 
this ctimimtlec.’- 

TJie following committee was (hen appointed: Doctor Angcll, 
S^iRitcir JX>ctor und the Se<_'rctiirv- 

itfcniXiR ufurri^a m hjikch 0. 

The SiN'retnn' asked the Itoord*s approval of Ids appointment of 
Dr. Cyrus .\dler us Assistant S^ecretiiry of tlie Tnstittnion, and the 
following resolution was iidopteil: 

"AVWctd. That the apjauntmenl by the :^i>rretarv of Dr. Cvms 
Adler as Assistoiit tsoLTetary of tlie ,Smitjj.sontuti * Iii.ytitutLon, in 


HEFlTBT OF TilE i^ECliETAJiV. 6 

L'liargt*^ of ibo Libmrv hint] Hie E-Vrlnuijicui^^ with wnk'ti ifci;1diHon!il duties 
an the SecnitiiiT nitiy atifii^Ti him. In? approvesj.” 

Ill the iiliHic^nce of Doctor Angeil, chiLirtimti of the commit¬ 
tee, Senator ITenticr^in presented n n^iiort nn nceoimt of the 

iriiiit of the cnniniktee to Detroit and their confeivi^nee ’^vi*h Mr. 
Freer* The report wii:^ fuJly clitieiiijL'jieth and the following resolution 
wasi ndopted : 

That the Board of Uegi’nts take o<H*n5=ion to exprt^ 
I hell' sincere thanks to ^Ir. l^htiirled Ij. P'n'er. of Ih-tiDit. for the coiiT' 
shown to the imumiV. v of the Itegent^ wfiich rcnentlv visite^l 
Detiyit to exitniiiie lik art coUeetion: and that fiirilier considerEition 
of his genrroiiH olTer to donate the same to this InnHliilion or the 
llniicd ^^tatca hi? eonthme^l tmlil the lie^et iijn^ting raf the Hoard of 
Kegi^nts;^ 

I'he S>ecrctaiw stated Hint Capt. John Donnell Srnitin of Baitimore, 
hud ilranated to Itie Institution hb entire Imtunieal dolleotion^ and the 
Hoard adopted the following res^ihition j 

That, the ihiiiiks of iho Hoard of Regents bo tendenai 
to (■'apt. Joiin Ihmnell Smith for his penerosity in presenting to Hie 
Inslitiitiuji lim liirge nn*\ viiliiahle <?olJerlioii of plants and lxH>ks on 
botany* which is gnilofnlly aeiM*|ited/' 

Tlie Seert^Uiry sliUexl ttmt a room in the SmiUtAonijiii building hud 
licen titte<t itp os a temf>orur>^ resting place for the nmiains of Smith- 
son, mid asked the lltgeiils to be present at llieir transfer. 

After adjournmenl, tht Kegimts nL*|niircKj to the I'oouj referred tOj 
where, in their pri'tscnce. the renMins were pluLxd within the tomb^ 
which was llien scried. 

OE S EHAL Ct)N-UniUtATlOXa, 

Sixty yeiti^ ago* wdion ^Toseph Ili>nry became the lir^t Secretary of 
the Smithsonian Lnstitudon, the suotw of the work he assumed \vm 
practically ujilimiteih Sniiths<}n’^i direction being that his btxjuest 
wapt to ha usetl for the “ iTicniase and diffusion of knowledge among 
men*^ After considering mani' snggeslicuis as to how this might best 
be done, IVofessor Henry decides I that the fJtoper function of the 
Smithsonian IristlliJliDii was ” to assist men of science in niaking 
original rcmt^irclicj^, to publish them in a serii's of vohLiiii*^, and to give 
a ccjpy of theijj to every hrst-dass library^ on the face of the isirtlu” 
This has remained the ^>olicy of the Tfo^tiiutlon; and althotigb its 
operiitions liave, of necessity* been modified frcmi time to time, its 
original breadth of scop has never been narrowed. 

The mi?thods of assisting tn original research have been various, 
Kiimeroiis gninls have been made to ipialifietl investigators, and 
cxpeilitiuus have been out in inaiiy direciionE^. Several enter¬ 
prises uiKlGrtEiken by the IiLstituiiow on a small scale outgrew lha 
original mtention and, in accordance with the policy of the Institution 
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hivt u* carry on work that ccsulcl tw donu elsewhere, have been allowed 
lo estabLLdi ttieriL^lves independently^ gliief siiiicm^ wKidi are the 
United Weather Bnn^an. the Geolo;^cal Snuyoy, and the Fish 

Ck^nmnsHion^ Oilier i'stnblishnKmti^ as llw Niilional Museuin^ the 
Itim^ni of American Etlinolo;^', the Internatioiml EsdiangeSj and 
tlic National Zoologienl Park^ Liave (X>ntinMei1 under the il iff action of 
the tii^'LilnlJon. It led the way in the orguni^alion of librar}^ work in 
the United t^taiesj lE took the initial ?tepa and conl.imies to siipfx>rt 
seJiuJin^s for itnerjiationa] i’:tt id owning, jind it maintains a Ixaievnlent 
ndathai with the Americaii Hislorioail Ass^oeialiun and ttie Niitiono] 
Society iiif the I la ugh lets of the American Kevolution* 

The resnltH nf all imihirtant invent igatiiai^i and the o[>eratioiis 
□f tlie Institiitifai and its defhnnlcncies are reported upon <x>nstantly* 
It^ publicntiuii-^ wliicii inchide more thnii '2^0 volumes^ are to be 
found in all the iiiipi&rtant libraries of the wcirid, and some of them 
on the work table of every scientific stndeikt. I'iirough the agenc 3 ' of 
the International EscLhangi=j System, tliese works together with other 
public documents and learned trentisi^^ aiv [li^tribnted throughout the 
civilized world, anti the foreign works received in exdiango are 
invainnblo in AmoririUtn f^jentific libraries. 

Thus the SmithM^niaii TmHtitiition is in constant asswciation with 
the (iovrniiurnt and all the public iinititutions of the United States^ 
To tlicin tlic Inslitiition holds out a frienflJy eoopcTatioii, it^ aim 
being, while eoiitinning its own work upon its acce|>ted lines and 
adapting (hem to new needs tis ocrcai^ion arises, to continne adong the 
established policy of preventing rivalru:!9i* prof noting w^tsc cooper- 
Dtioiu iJiniinishing waste, und furlheriwg the search for knowledge^ 
the n'cortling of dist^oven>il truth, and its disseminatjon atuong the 
pcf^ple. 

In this grx*!at work the individual is noE Icist sight of; the pmhli- 
rationsof the Irif^titiiiion are widrh' di^lrilattcfl. its library t!Onstitutes 
nn imjiortant part of the Library fjf Congress and its tiiMHOum is tlie 
rarest in existence in many branch^i of tiio niitunil hisLcu^ and ctli- 
nologv' of the New World. Ia}^ imposing than tins* metluKls of 
serving the public, hut no less iin|K>rtant^ is tin- satis fact ion of n con¬ 
stant stri:^am of initiiirc*rs, whusj letters from every corner of tlic 
country bring qui^tions l>earing lai every branch of knowledge. 

in-ii4iiNihSr 

The only iniportani building opration carried on during the pa.sL 
year, of course excepting the work on I he new Aliiscum binhling, was 
thu enn^1^llet^on of ii iniirtoary duipcl to coEitain the tonib of James 
Smidcson^ brought frojii Ilajy. 


Sf^iEhfeari'Bn RiDorl, PLAT-E I. 



^NTEJ|IQH OF SmETHBON ^OfiTtJANY ChAPEL 
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WTicn the San Benigno Cen>eu^ry jit Genoa m\s eitprflpf lnt^fl for 
iminicipnl pur|x^sics by the Ttulkn Government in liWi, tlie llegenta 
determined to brin^^ die remairei of James i^mitbson to Wiidiin^an* 
r>r* Alexander Graham Bell^ the eomiiiUtee appointei;l for this prir- 
potse* successfiiJ in his mission, and on Jjinuan^ 25j lyOl, fonuully 

"jtve the remiiins into tlie hands of the Regent-Sv Doctor fieirs rtsport 
und an fitT<}|int: of the cei^moiiies iiundeut to ihe removid and recofN 
lion tit die remains were piildislied in the Annntil Hepi>rt fur lOtU. 

The bcKly, ttfion iUriirriyal in Washington, placeil temporarily in 
a riKim in the Smitlii^nian building oontnining the relics of Smillison, 
^Vliilf* restin;^ tliere^ the remains were cXEitiiiiuNi by madical e3t|H»tiii 
and foiiiul iti la? in a njmarkable stale of preservation^ ileniitvliilOt 
a snutll mortuary dvafH‘1 was prepared fur them on tlic iinniediulo 
left of ihe north entrance of the Kmitlisotiian buikliijg, and on !^Inrch 
G, ISOy, llie renJains were carrietl to dlls diapel andt in the presinn-e nf 
the l£e^!iiiai, replatx’c] in Lhe original tomiK rcceoliy hiv>ijgh^ from 
(Tejiow (plutci^ h lilt wiiere they will rest iiiitil Congress makes 
ailec[uate provision for dielr interment 

W'ork on tho reron.sirnrtion jtti the largo aTchcwilngicnl hall in the 
main Smithsonian building hxiH cfuitinued throughout the year, us 
has the prcK^s of repairing various portions of tin? roof of the Mu¬ 
seum, including the re-covering of the central rotuntla. Some time 
haw also been spent in going tlirotigh the suix'elkr of the ^riifjeum 
haildiiig i^mo^ing dead wiress w Id tew aching, and othenvise improv¬ 
ing itj^ condition. 

HNASCJiS. 

The pcTTminent funds of die Injitittition itre its foltcm^sj 


Deqaest of SmlthHon, iMiL_ ____ laD.DO 

UewlOimrr ]fittu*y of ^ailtb«oii+ ISI^T __ ___ ___ 

DitiOiAlt freui af IttnoiueT . 103,ti2O. 3T 

of jnnie^ ttainlltoa, __ |EtpO<KlLliO 

Areimoilalotl on LTnniiltnu famL IjKHXfifi 

- 2 ;imoo 

ihqaeat of ^iiueon Tfnbek 15^ ____ TjOC.OO 

rVftoflit ffoiD of sale of hontfe, ISHl _ ^ 1 , rioo. no 

Gift of HioiiiJF^ (J. Hodgkins^ iJROi_ ____ 2CK^p 000, 00 

POrdina of n.>:£ldu[tr^- of ThoumB: U, ilcHtf^kllui, iSM _ .S,u(Ml0u 

Di.>|H>hn from jftivlaitM of lacrinie, i0ti3-„ ___ SojXJfXeo 


Total iifTirvatte-nt ftind. _____ _ _ 5;ci7, noo. HO 


Tlie above fund is deposited in the Treasiir}^ of the UnitiHl Sttites 
and b^ars intertwt at G per cent per annum under the prtivisions of the 
aet orgnniseing the lii.wtitnt]on nnd act of C^c^ngress upproi^cd MaiTh 
12, l&^L In addition to tlie permanent fiiiid, the Regents hold cer* 











8 


HRTOKT OF TflE SECBF^T^BT. 


U\m appri>vptl railit^ai] IpniidH whit'll fonn cjf iiiB fund e.s.t}ibllsbtKl 
by HcKl^rkiiiH. 

At tlip nf thn y(*a.r duly If IDfVL them wns a 

defieil i>f $fStti2,SO nf h emlit liHluni-e nf $UI,fUHip^Uh ns ^uted 

in my mptiri for the veur ended June UXUrp On .Tune 2, lWi>, it 
"WiiTs 1 U^^vjveml tliiit llie Hc^{?oiint]int nf the fn!^titntiori wius deftiinltei\ 
II nd lliiit by the a id nf ftilsro enirip.:i nnd eni^ares he hue] lM»en aide to 
conrt*al his fttnu dptuLliniip lie iMiinetliutfdy plneeel In 

the cu^toi.ly of the luw mill mi exiitnituition of lliu lKH>k-^ nnd aexroiints 
pomTueiired, but the totid munutit of tJie iiefu]eiitinn hml nfit la^ii 
tleUTinirifu] a( the rhiH? of the your, iiiid a nioro ooiupletu 

stiilenient will i4iihniittAKl in a ^■lM^<;i^ll rf|iurt- 

Dnriiijir the year the total mceipi^ defiOf?iled in the Tmit^niry of the 
TTnited Static in heiuilf of the In^^tittition were $74.7^>1.72 h Of thb 
sum !^"i 7,0+»0 wem derivtsl from Inten'^t* $HLOOO from a tom[H}niry 
loan* and t he ha lance of i?TJ0l,T2 froTu mist.-vlhineoiis soureeSp The 
dbihur^iuent-‘= diiriitw llie ycjip amonuliMl N> $OOt24i!i, the detaik of 
which am given in the rt!|>Drt of the oxecutivo committee. The 
balaiK^^ nonainiiig to t!ie credit of tlie Sifcii tar}' on June iiO, 1905^ 
for the expiuiw^w nf the Infititiitiom waft J 

I hiring the iistail yciir ll*0ri ilio ItialiliiLioii; waa rbarged liy Con- 
grtfH with the dLdnir>eiJieni of the following appropriations: 


Inteniannaal KscUanFCfl-^.^. _______ 

Auierlcjin Kthnnhw— ____*___ 4O.00O 

OlwvuTrnlory^^ ___ tra^OOO 

Ualtctit Snues Naf|ni:ifil ^tuF^uuii 

FomOnre nml fislunw.— _________^_ ^.fion 

Heatiiu; aial ni;htiii|;__- - ^ _____ 

rrwiefTatSeij of oollettiuiiij^_ _ ISiXODO 

r<fc8tafte -------- _ GOO 

- _____ _ __ 1^000 

llelLt yf Wytfc:sl 4 £ilKa- ---- „__ _ _^ _ „ , _ __ 4 , S 80 

ttenalrs to iaiilkHn4?^ , _____ 

Kiittoiial f'aKilo^fca] Vnrk ______„ ’)i5,000 


Total—. --- = --- 

The following estimates wore forwarded a» usual to the St^cretarv 


of tile TreiiNitiry for {rarrying nu the ^.TOvemment®s interKils under llie 
charge of the Iinititiuion for the liscsd yeiir ending .Inno 50^ lUOB, 
This table iihows the estimates and sums respectively apprtipriated: 
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■■ 1 

1__ _ 

AupTO-irrl- 
j atkMifi. 

lDtdrnAtlLi>}iAl . .... ■ ■ T ■ n 


IS^UlCi 

1X000 

LHO^nti 

AninrU'iaiL Elhiujkigy . . _ , .-Tr,...- ,.i 

ae,™ 

ae,s«¥j 

IH.Iltfl ; 
=irt,i¥i^ ; 
10,0)0 
fk,nia 
GCik 
ui.ncit 

A:MMYrtib|-«lm| OWfltKiiUfJ . ,_ ______ 

XBtTQoal MniK'Tim: 

FtirnlOirn fiail rtitTirwi.. . ... ^ 

Himtln/ iud ligfettaif . ...... 

PfT-worvfttf^ii i}f cfillertlaDa .. ___r>„: 

PureliAAii-atiiitK*rtmvTyi ... i 

Book* . = r 33 .zzr_ ■ - -■ 

^.OCKk 

is^ori 

i.HKl 

.. .. 

BafldJngrtspikJ^ - ,-- ... 

Biiat nf wEiirk*lkO[ii ___* 

l,,V<k 

IMIA 

' i.Aah,4H» 

OCI.OCO 

SODililjr iktta IdRlit opmiaic _______ 

TmnrqiprjrtaitJrai Ilf tahtSitA _, ^ + 

fipfiffli 

Buillillliillf fcir Nfttkmuil MiiBeum _, ,, ^ _., 

NnLkiiulZtiolnidi^ .. _... 

E«9S4J rhc mmit of boondortmu Kxilma'LL'n] l^rk .. 

Tcrimt - ....... ..... 

I,0®^HDO 




In aocortlfinoG witb tlie originnl pinn of tlie TiigjtHiiUon thnt iis 
Sa^rthhny ^honkl devoto hh time to scientiiie ns well tis 

»tlmiiijstrative.“ rt-i^nrch work in vavieus Holds 1ms bts-n ooutinimil 
HiHler my diroctiois by the Ine'~titijlmn and its deixmdenoins. 

In till' Ai-trophjhii’al Olssorvntor^' T have continued work IJolieTed 
to lx> iiiiporliint. imd in align mted some e:^[>cri merits! of no vet interesi^ 
which atvj Inferred lo later* 

Through ihe iriisetim nnd the Bureau of AmeHcan Ethnolog^-^ 
the Institiilion has Ix.'en enabled to carry on varioiis iiiolagical, 
geologicnh Rud ethnoIr}gieii1 fasenrehes. which will be found fully 
de^xiriixj^l elscwdiere in this report. 

iiQPaai^^a fuhd. 

Frequent applitations for gnints from the Hodgkins fund am 
reiviveil; imd while, us noted in previous reports^ tlie conditions 
cstiildishing: the foundation ore such im to mfnisimilily restrict the 
st*opi‘ of its netiiTtics* till naiiiests for lud are carefully ifonshWed 
and acted on* In addition to the re^eiirchtiHi here mentioned, rei>orfs 
cm scvonil interesting investigations, already noted as in progTess, 
are still awaited and will be published ktor. 

A grant ha!3 been approved on behalf of 3Ir, A, J±, Rotch, of Blue 
Hill JfefoEJrf>logicaI Ohservator}', whose investigations of the upper 

«Ttuit ttw' Smvtaf>' canttone Mu ri'ieparplies hi ph^'itlcal scTeae^, 
ntwl iimwat wueh facta aud prlaelnlea aa mar ^ dev^lape*^ publI«iUmi la 
the SmIttu§oalau eontrltmtleoBL (Aii-opteO at meeting of tbe ItoarO of neEfcDia, 
jaenney Sk J:S47.) 

sac —6 
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(lir (iiirnents hy mpnrii; of kitt'-'i hnvp Ijcce aiHcf] by tht: FTodgkins 
fund. Mr. Kotcli cetnducttjd ii spi uss of oxgwi'indents nt tin* St. IjOiu» 
Exposition with hnllonii'r^tidf^ whidi cony insti-iiineiiLs only, tin??*? 
fvcoixlin^ itiiloimatically Iho lon^|x^nitiiro jinil prvj^urc of tho air. 
tlia iliiniiion of Jlipht iinil the plsco of landing, indienting jdso tho 
velocity jiiul ilirwtiiiii of tin* iiir mirivniii (rovrrswl. Tho of 

thiK^* first i-xiKTinipnt.'^ in Anitricii with i'm*n:linfr biiUoons vi'its; siich 
flK til Wiiniiiit (hoir I'oiitinnanco utnli?i‘ the suino diii*clion, iiinl im 
tlii'ir tomiiniitiijti tlie H'siilb* will lx?' ptnlxHlied in n ivporl by Mr. 
Uotdi for piihlii-jitioii Ity tho [institution. 

A piipor oil the Construct ion of ti \'owel by l>r. E. W. 

Scripture, litis boon iiecontly published by the Institution. This arti¬ 
cle gives the deiuils of work nniler ii nodgkius gi'uiit ujiproved for 
tho purpo^ mill tiioiiitoiied iti my lust report, 

III csteniiing liis roiiciirchcs in connect ion witli speech or phonetics 
Doctor Scripture has Ixicn fort nn ate iti iiidiiidiMl fmiino- 

phoint voice records of timeh historical tnletvsL .\ vou* rcconl of 
the Enipi*ror of flernuiiiy whs ininsiiiittid by Doctor Scrijitiii-e in 
fhiiiiiHry, llltJo. for pn-serviitioii in the Uniteil Stnte-s Xiitiomit Mii- 
»!Tim. This RTord gives, in alaint two hiiudretl words, tins Emperor's 
conception of the iiiiiis iind tjcmity of true iiiRnliood niiil of man's 
iliity to h'ls fellow, nnd I'OcogidKOS the wisilom of the .Miiiighty mid 
Omniiicient Creator. .Vt jiresenl only one ollii'r reconi of 11 is Maj¬ 
esty s voicxi exists, namely, one muilo at the same time for prcH'rvii- 
tioii in tile library of llarvanl Utii very ity. 

The cxjK'riiiieiiis eoTidiicted by Mr. Alexander Liit>«n. of Oiicago, 
in. eonni'ction with the |ihotognipUy of iightuitig flashes, with a 
special elfort to nieasiini their dtimlion, mentioned in my last report 
as having la-en uiilis:] by a limitfii grant from tbe Hodgkins fiiml. 
liave liecn continued during the year and the n!s<n!ls carefullv re- 
poried. An infertwtitig research on the lliion-si.ieiire of minemrs has 
also Ijcen carrkid on by Mr, Larsen, more thmi 100 specimens, sent for 
the piir|Hise by I he Institution, liaviiig lievii examinrd ami reported 
on. During these .■x|wrlments many inten-stiiig fuels have been 
noted, which may prove tbe liasi.suf furl her investigntion. 

.V inoih-rate aildilionni giwiil has Iwn approved iluring tho year 
on Iwhalf of lha-tnr roll Ix-iidcnfeld, of the K. K. ZcKtjogisches litsti- 
tntc, 1‘riigne. to a.-«ist in defray iug (he cost of (he cons I ruction of im 
im|irnved apparatus for taking the si?rial instantnneoiis photiigrnph.ii 
fixiiiired for sliiiUiis of ihe IligJit oig.ms of animals. Doctor von 
Ijuidenfcld has given serious and protracted at tent ion tn this .siibjecL 
in connection witli wliicfi miitiernTis articles preparerl hy him. or 
imder his ilirGCttoii. have !h*oii piibliKhed. A pajaT l>v Doctor Mn<^hn. 
stj|Mwvis(‘ii In- Duel or von Ijciwlenfeld, on “'The Stnictiire of Wiiig- 
Fc*jitlicrs.” has fHsjntiy bwn printed in the .Smithsoninn Vli^rella- 
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ni>ni.js Collectioii]4^ tin*I tlu- Irnnslatiuti of on artklo by Do4^lor vuii 
LAiiirleiifflfi oil tliL* K4?EiktE}ii of ^Ving to of iicKl\%" 

oin^iniiiJy in ilm Kiitiir^vb^onsiThaftliclio Wot^lierisnchrift. 
ap|w?am1 ifi ihe Sioiliisonian JiJu'])ort for lnf>4. 

Ill iliiy, l!>0o. a iriiHil wn=; apjinnvil mi ln'lnilf of iVof. \\\ 1\ iSracl- 
Iry, of Wosilrynii linUvrjiity, for nn esiHTiinonnil j|ivt*?^tiH>utLoii of tJie 
ii?e|iHjisimL of tijr iUroiii^b ji iii>y.3£lr.. A>i iilL |>riiL'ti<!^i] foniif^ f>f appn- 
rutLjs for Uir [}riM]Lii'tkiii of ]ii|oiil uir ikjMOid^ fur, u|Kvn ihi.^ i>f 
oXpiiiL^ioh, iIh; i^^Mtrrli is ilutHiiril uti iiii[>ortaiiL our, tliu nioro from 
tlir farl lliut the llieory nf (he e:{|fjm.^ioii of k in dispute 

anil IINisi apiHiLThtlj raiiain until iiimT oompirtr data art' s4>cnrfHl. 

Tlie iiviidts of previoiif^ e^tjHH'iiiieiits In (he liquefiiolicm of alr^ i^ir- 
ri(5d on liy Ihi^ft^^ir linnlli'y at Wib^levan ("niversity, uhnve romdn- 
sivoiy llmi he in in an t^xi^^jiiioinilly favornble [Hi^ilion for tlio direc¬ 
tion of au oxtenditl ini|iury into (hr factors wliieli make for ojlicieTicv 
in HMi'li a rt'r^'arcln iind as it is extHM-tinl that fiirthor iiivc^ligation 
will mEiterklly aid a deoisinn as Eoo'rtain ijiii^linns roin-eming wliidi 
exjieri I lien ta lists ar^' not fully aj^rt'eil, the rvjairt tu Ih‘ submit tod irv 
PriifisiS*)!' Bradlry is EHVJLiU'il w ith iiiten^l. 

Kfti'ty in the year a third grtint was approved on Wndf of 
Or* Qirl Ihirns to aid in prepiirit]^ tlw rompletetl refHrprt of his 
ixs-tait FPStnirrli for |inhlication. Tlii.s ineinoir. Continnoiifi K^^f!c>^d 
of Alniospherie Niieleiition.” is in pni-ss. as otie of the Stwithsonian 
Contribiiiioii-H tit Knovvledge, and will lie the thin] and last vobinie of 
the KH'n^ giving a iJetaiiisl aceomit of (he inv^saigation of Doctor 
liitrns. A mpir>t thnt a siiininarv' of the work should Iki prepaml by 
the aiiLlior for pres^'ritation k^fore tile first intiTiiritioiial eongn^-s on 
ionir^aLion and radioactivity at Liege in iriejiteJuU^r^ lltOo, was ap¬ 
proved. thus enabling an investigation on a sijbjt^it of tun eh imtiicfli- 
iite jiiten*sL pransxaiteii innler the auspictsi of the Iristilntiori, to Iw 
brought to the ut tent ion of tliis iiotiible gathering, 

Thi> sulweriptiuiL io (lie doiirnab of 'fernTstrial Magnetism and 
AtmosiduTie Kleetricity bas Ix^n jvnewed for tlio pt'esctit yeiir* with 
the understandiiig that tJie puhlieatinii will be maintained in the 
futim^ without such aidj u sdipidateii nnmlier of eopici^ lieitig for¬ 
warded ibis year, as berctofore^ to additssses de:^ignat^ by ilm Insti¬ 
tution. 

Among the niiswllanemis investigntiaiLH aided by the Institution 
ditring the year I muy meiilion that l>r. Edwiird L. Grcenii* asso- 
dote in botany. United States National AltLsciinu has undertaken to 
prepare for publication by the Sniithsoniaii Tmslitiition a monograph 
to Ixi entitled “Landmarks of Botanical llistorv'*^'' Doctor (ireene 
expects to complete this work m two ycurs. Dr. Albert M. Rt'ese* 
of Syraciiric Univeraityj received a ^?ma]l grant to ai^^isl liini in hk 
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work of collect! 11 ^ in Moridsi ihv iiJiitik^rOLk foJi' tke study of the eiri- 
lirvolo^^’ of the alligEiton ond in investigations. Mr. 

\W Bentley^ of Jeridio* froiii tinie to tuny mode iiinner^ 

oils jdiotogniplii- lif snow cpystuls uiid has recently turned over to the 
Inst it lit ion oOti iwilivtii of liis Ust nmi nicfc^t iiitirresting [dioto- 

graphs. toguLlier witli a dost-riptive [>ii))er relating to tJieiii. 

rhe Sniiilisoninn scsii in ihe Xiiples Zoologiriil i^lntion has Ikh^h 
eonliimcniTily le^nipied for the greater ymri of the pn^sont year and, 
HH hi'n^ofom thii ivpoils snlMviittect iit (he of apfuiintimnitri 

me I It hill I he except ionul opixo'linnltics for spixnnl n^s'-aivh affoi-ilcd 
at Nnph^. 

To avoid tVfce confusion and imwtvenience likely to result from the 
clriplivnticm of uppohilmenls^ l^tx-tor iXilim !i:is recviilly lEiade ii 
iMipieSit thai E wu st inloiiEs sIioiiJeI tml. Ih^ iissigneiL Eo Xiip!i>s at the Mime 
|x»riod wdrhoiU pn^vioits eonsiiliuiinn with the manngiE'nii-ut of the 
Ktjition. In order^^ llieiv^fore, to meet tlie wtsloM of thi^ jilwjivs 
t‘ouili4uis Sind aiHitnnmoilaliiig iliriHL-tor^ It isdeHirsihle thnt Ihueit^ wish¬ 
ing lo ota-ijpy the Hiiiitlisoniein ra-sit shnuUI yntrr llieir ajiplications 
os long a time as possible in advance of the iXTicnJ decideil on. lids 
will pensut tlie ncf'essury ef>ri\*:spi:jndenee in I'vgard to each appoiiU- 
men!, when, as is not iiifmnieiilly the ease, ihepe are mori^ !i|>pln.iants 
tliaii can Ik' mwlily prtKviderl foiv and will |MTlnips alw at tinica 
afford tiu' opportimity for the extni occispHition of an iinsisslgiied styit. 

It tnsiy lit' sidflet! ilnit ap[>oii]tinyiits covering twelve rnontli!^ <if the 
yeiir—.liiiie «J0* IhUo, to dune IKCH'—-have already l>een apjjixned, 

but as two students jire to Im" ns^eived {hiring the same |)eriod fin- one 
lindtisi a|>ixdiitiEietii, ii may la? jKi^sitible to npprove iidditional brief 
sesdons during ihe yeaiv .\h before uutiouiicetL applications for the 
ennning year nmy Im- tsikra up for iTonsiilcnition iit any lime within 
BLX iiiiiiiths of the ixwi^j^l desired. 

The appointment of Prof. J, 11 Johnston, of the University of 
Wc^t Virginiii, {erminated March 1. \WTk While at Xa]>les Dwlor 
Johnston ob(nincfl and jjrepnicEl n large amoimt of material f<ip 
future experiment and study. Being Jtri yxp'rienceil teacher, he 
iiopsi to eiulKidy the results so far seeuriMl in ii more cDUipkdo and 
i'Xuct Juxt^Lint of tjic bntiii, which %vill be incorporated in u textJMxik 
on Tlie Ncrvmis SystcTn of ^^*^tebrate5T now in course of |>reparatinn* 

In April Dm^tor Johnston was suceeedft] at tlie station by J>r. 
Stewart Putoii, a former member of the teaching stuff of Johns Hop¬ 
kins UniversiEy. on whose behulf a second appointment of six months 
frotii November L lOOo, bus siiici^ Ix^en approved. A pravious inves- 
tigiition (o determine the time when the first s|jontaneous movements 
and defndic reactions to external stimtriation occur in the erubrjo 
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will mntinned hy Dwlor Pntorij ^vho will inve^iigiUi' 
c^>i-ri?lati\'0 ^trii^tiiml ohoTigins in iht^ crirtitnil ly/noits tliEil au- 

0E}iii|>Htiy Oiesfl liiiiotioncil tintl will pnttr^nvor In ckler- 

Inil 14^ t li« elemi^nts vi'Jiuh comlutt ih^ riorroiis inipul^’^. 

I tirii nljid to state tlua tlie iHlviw^rv ctniiiuiEU'Jii continues iIir ^eme^ 
Eiinl In rL't:4>nI iny ^jpprff'iatinn nf the helpful imHiou nf ilie iiionilx^i^ 
in reeoiiimeialtttioTLK to Hp]K>iTitiiH‘iitH to the Smilli^nniyii i^aL 

K.VeJ^ULXTlONS. 

MH ilULiljutiV nr tit-i.i' fiTAir--i nr ursim, 

Dr. pL ^^'a1tev Pewkes^ a iiieiiil>er of tlie Knreau nf AniericnB Eth- 
fioiu^y, \ms eiii'ri(.Hl on sin I'^teiulett iirclieohi^iti;! riN[:nim!ni^siuice fnr 
the In^'tiUIt^on in the Gulf Wisitew of Mexico. ITia trip 

wuri ^uoce^sfnl. inldin^ ioforinatiuii to what H kiiow*ji of the prehii^^ 
torie inlmhiUint:^ of Ehi^ rieb liut only |Mii'tInlly esplnred ref^ion* 
Mliile rlie iiiain object of tliiri wiiiit wuih the iiictvaH^- of oiir knowiedgv; 
of ^hwiciin nrdaeolo^^ attentum was iiiouieiilally iriveii to (he strik- 
Jnir llkejiL\v^i of many prehistoric nhjectii olk^'Tved to those from the 
United States and its bearing on liio iiueiitiori of rnllnre oiigTntionij. 
An area w'as i^how^n in eiidi of the Stulcri of \'eni Cvwa nml Tiiioiiuli' 
fls typical of the prehistoric coluin* of this re^on* one of tliesi^ 
oxtondirig from Xjihipa, capital of Veni Crust, to the iitilf wust^ (he 
other Wing lieor the dty of "ranipieu. on the bttilLs of tJie Ihmuco atsd 
l’iiines43 rivers. 

The nimiemu? ruins Or mounds that occur in tlseso arms nudy 
visiteil by archwologiFts* are sii{jf>osed to be lypical of \iw former 
i tilhire of two allit^l |HMiples. the Totonacs and Huaxti^Civ, w'ho 
ill prehistoric tiiiies ifihahiU h] ttie i>«rt of Vera (Yiiz and what 

is now southern Tiiinuiilipas, 

Gii aiioiint 4if its historical as web as iinhindui^dail imporlance, 
r visit wa.s luaile to the little-known ruin of Cempoiihiri, ei Totonac 
iHettY^|Hjlis visited by (Virtes, the eoiK|uert)r of Mexicvj. Afeboo- 
lo^cnl I item tunc pTtaitiin^ t<i this city is very scanty; there is not 
a siiijfle de 5 cn[dion in En^lidi of the still well-pr&^rved leruples of 
this i\‘marknliile capital. On his visit to (he Hito tif Cenipoahni 
Doctfir Fowki^ obtained iiiiiny fine photogrnjdis of the four stately 
pvniniUls nod irathenKl initcli data repinlin^ their TOnstrnetiniiH Tic 
also *itiidied and took phologriiphs of the many srositl objects found 
in the nci^hlKirhcMKl of the mounds that will hiter be published. An 
attempt to delcrmitn^ (he site of anolher flourishing Totonne city 
revealed, near the Eiiieient Villa Rtca do la Vera Crnz, an imiiorlx^nt 
cluster of earth mounds of (*onsidenible sisse. These were also plioto- 
ffitiphcd and their ridicst tindied. 
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I>octor ^'i^vorsil Ittrgv niiEs in thr nPighHorhciofl of 

Xiilnpiu onf^ itf whith* nvnr Xioocbiruiiiltx), lit* iiu.s mi the 

rcMoaiufi of the |iiicbIo of mentioned hy Bemai DIas! del 

CaMillo* hifitoriait of the eoiitjiie^t. f^y tliisi Hlentitkalion new light 
is shefl on the Jriliierto obaciirely known I'onle of the ixaiqiierors from 
Cein|Khjihin over ihe to the |>ljite4iu nf Jlexieo. 

The extensive gn>iip of hirgi? earlU iiionnd^ir stiine of wliieli are 
retinjins of pyrnniidat temples, nitimteil at I'exolo, near Xico^ wore 
iilsti ond iTni>«>rtaw( nniteriiil was ganiered imm them Iwar- 

ing on I heir pndikt^iric inhabitant.s^ 'riio ntniieroTis rniiis in the 
VLciiiily of Tnmpieo were foiind to exU>n“iveij anti ohjoets frorri 
tlioin i>t*veale<J evhleuces of ll high tJcvoUqiiiient of enllnre. Of the 
large llnaxtec pueblo trailed t'hilii^ siibtlited liy C^irtes* nothing now 
rtMiMiiiis but a gi-Qiip of niuLitids in un almost ini{>eneinible fon^L a 
few ndlei* fixun ^Muny yites of pn^liLslork pLiebloy were 

fouiid on iho hanks nf iluf 1 Oilmen; son in nf ther^*. wt^r^t tnici^ teiupk^g, 
nthei^5 mniliiiiry hilha^ks eoiitainiiig |>ntten- idTerings and lm\n^ of 
the death Xiiuit^rnns shtdl hejtijy iH^*iir in this n^giouj Main* t>f wliidt 
were vLsLttHi and exaniined. .Vbonl n mile front Tanijiico. T>tictor 
Fewkes reix^rbs he runntl ti cluster of large earth mounds of con- 
siderablo extent, up to w ithin a few' years cnnci^aled hy a deiise jungle* 
The nio&t notable niins in thiy region He <Jn the banks of the Chmii^ 
payan lagcMiu.at ihe Baiidm ile San rraiirisoi:> anJ Cebadella. lu the 
Sierra do Pahnu there h a pyramid haring jt oiibylone facing and 
jilninvays Hiuiilar to Uio^ in the Tolonac regioiL 

TTir; i^uiTnKO.'viAX auskaN rxiT;iiiTio?f. 

An expedition to Alaska and inljmTnt lerritory was naade during 
llie ftumiuer of ItKH by Mr. G. Minhlretu under the diivetion of 
the Smithstmian Ttistitntinn, for an i*xaininaiiuii of the PleistiK-ciie 
depfitiits of northern Alaska- in wdiSeh most c^f ihe inaminoth and 
oLtier vertebrate remains ix^mr* His jt-pnrt treats of the^ foriiia- 
tions ami the eriteria by whidi they art* lo 1>y distingiiisfaxl froni 
the more recent ice and idlLiviwt deposits wliidi have Ijeen varioiisty 
noticed iind dii^ssed by travelers and writers. Hi* says; 

Ttje jirnaieniH nf cenimuphlc: diatrllmtlnn nf the nnlnijil anil ve^ciable life 
i*f Xnrin AiiUTlca In PlpEsUK^aie llinr vrUh Un- illie|urtkiiiieu nf fiiuiuiH tind 
ItoniH ean-foi] h>' the |:*]j mint ion utarlui; t lmi luiil thf4r snie 

Hoiuent nmOJuHrihienf over tta^ j?lnvi£iteil iir^-a all miiibhin to furtn i\ L‘iim|ilex 

di-rtiiipeTia?nt* ta «etve whinli will retiuln^ larp^p cMaievtIcins of staHimeiLH from 
tlie p|nlH|nei*ne ilepcMlta <*1 Ok* iiiii^Eneiati^t iinnx »f Alaska finil tlie ailja^'cnit 
f'jinialhiD terrStorr- At |>n^Dt our kuowlnli^i^ 4 ^f tiiJw fnnua niiil nora Is 
TPr^ ItDiItiMl. A» far an we Kuow\ niilv one J?iKX*k<w of ok'^jhant pHiaJ- 

yi^iffatV, tlm ukiLJuniQlb, lELtuOilteil Alai^ha anrt i^llH^rla flaring tltuiu 

Tin* inainmatli tiiwk i*i^ fur namrlnl from ALaHka Ik one 12 feel in 

lojiif, abaaM]ri*fi on tlie autMliJe of thi- eun'e HeniatDs of the rlilDCKeroa 
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Euive nnt hoi?li r^L-NrrtiHl \i ltli tijflw nf llni' iiuumiiritli in In S^ltwrin. niul 

it nlm> upp<?jll*TJ llfcril tin* tt^fiifllTiK of Um.* ujjiiuiJiatL In Alii«>=ii nrv^ iiiFi Lii tirt frt^h n 
suite of pre&tTvni tiiTfc iik fiimni] hi wlilcli i^tiTnts tin? Mnniilfio tluit 

iIh* luuiaiiifitlj ticcoTiK- esiiiJi’t |ii AJin=il£n tn^fore Ui« lnjat Qf the siKvmiilH.'fl 

Ln SJUtEei. A6<SMM:Uitf^l with I lie iiuimituitlL wePf Uvrih of InricEi^ birtou ninl ijonttH;, 
Thin of biirsw-" nmy iin^'c |w*t^ti tin? Ijo^t iinlli'e to Xoptli AmerltMi, tlie riwr 

^iJirEl of iJjo InNt nilunilloii nf tlii'^^;" LLfiliiiJil!! JKTi;«i^« rt^oji of lU?rlEi}^ Stnilts 
hi A-^lii Ikjhjre iLti' Imnl iN^tinertlisn *Sb«ii|i-irt’fin><I TiK+re wins u s|iiK li?}iiif iiiiiHii-+ri, 
tfi^r-ihor wltli null Irt-jir. Tif-flccudfitits of i\n^ h\.»l forniH lisivo Uy 

tnlitjitlvo oli.ttiiK*=^ Hon in them- nn-rlln^ni n-'-tlonw down to tlio |^res4?tit thinv 

TiJi’ nyhilloji tbiit tin- faiittu itinl tlorti tb*rih <>( tin? nfiwi by jibUierH 

Imn'i to thnt roiflon In Hio t:rilkH!l S^IjUi-^a licfnn^ iiinl nftoi* netninitloii by 

thi? pnow Eiinl W Hollis; Jil»o tlie n-ltjtloii of furnis In .ibidko lo of HEborin. 

with tho ilnio niul diinilUnt of the Inml fuiiiiot-tloii ftinillrt nnil 

(bolr MiibwHiiioiu Ht-tjumtloii, fninn n i>nniilo3t tirobluin, tho iHjIutloii of ivliJrh will 
hequlrt? tEie Jin^uinijlnltiin of iiiiiLb nnitcrhil. 

Mi\ MtuMi'on sT.nmiinii/i'si his tijiiolrisiions as fnllaws: 

L TEial: while ronimiiitw of tlau Irtw liolntooenc niiiiniujii liords utny Iniro 
siirvlvi?!! down to ttie lleivwt t^Hotl ninl in home imMw Uieif dlri\i desceiidiiiitB, 
Etji tlio inibik^ox, lo the firehont* unwt of thom tieccimo exttini In AbiHkn with tho 
ch:ihc of liolKlyc\‘mv 

Tl. t ill' mml nilEssmil wny «f oipIjilniitB tbij oxtLuelloii of anIniiiL life Ij^ lif » 
I^4ic1ijiil ctninidiisi; of the oiliiiiito from more temfjonile I'lmdltloin^. [icrEiiltthn; of 
n fpjnjHi vi^i^E.-hitkfii nniLii fLifEhcr iinrtti ttitm inwv, tn the more hovore chrnatf- of 
tHHilrty, whieh, sntnlulTiR Eiio reRelntloii niiit thun mlueEiie tim f<NMl HTibjiyjMi^ldtJ* 
direc tly dLm^iinforthih' the nnimnlp tlietnsolw«t^ biiii left im]y Thnw fonnp cnppldc 
of ndnhtlhiff ElivniPflvea lo tho Itecoiit etmdktlojjs sun UiTje In tliowe Eo 

the iire^^nt. 

lit. Tliot^.' Hre no fnetH to suiiiwiri tlje i-tjoteiillLPi] tlnit the ellriinte of the Arctic 
loid hiib-Aiv'tle rof^loibi ever luiii In^en i.‘t}Ii]er tlwin it U at iinvenL There nre no 
tibenLiniOiin tirtirtintod In tiling n^^ioiis thcit m|ijSre a toun* hevore ollinft^o Unm 
thnt lion- oxliitLhit to iiecxiulit fur tlieui. There are no Ice ikfKiHltJi In -Vttittkju 
exeept llmho of hirKK* Rtntlorh, lliat may Iw eouHtilefod of tii*lsti^<™e iiRe. There 
nre iiu lee bosis Intet-stratEaei with the J'idcitcM'eiic deimnltii nf Alsiyka. 

1\% 'J'Luit the vitrEoiifl fomit* of laiiil letft Injnither witb tiie ilcpiwltB of peftt, 
now' eslrtllsii^ tliriPURb tin* Artile und wuh-Anih; n-irlotiH of Abihkn tH^loni; to the 
Heiviit iH^rlml, ntikl tliozte ihrEHiftJts may lie iinJrtt eonveiiienEly liinl lof^ienlly ehi^h 
fit's! by Ele>Er tHthltioii witli n^feicuee to the lielatiKn^Tie nod Utvent foriniithiitih 
and tEie ib tmhkh^ i‘iin no I lie (U fTerentlFiteiS unliNfaiiorlSy tnio de^hjeillk 
suiow or of W'utof orlfiJii by their tihjsU'til ^tnniurt! and clianicter alone. 


TiiK 4U[:rnBo:«iA^ oucieb 

Tilt? expedition tiijqysteJieil hy the 5?miLhsoniaii Institution to the 
CanoJIan Kockics imd SelkirkSt under the iinmedmte direction of 
Prof. William It. Sherzer* of the Mtdiigaii State Normal Schoolj 
iiad a suecensfnl work on the glaciers along the line of the 

(/utiHdiaii l*aciJio Raihvay. A i^eetion was made of iIkkhj five gla¬ 
ciers which litQ at the present time iiiocit readily iiccessiblo to the tour¬ 
ist or the student of glacial geology, and these were found to exhibit, 
more or less strikingly* the characteristics of glaciers throughout 
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tbc world. It miiy lx; ji mutti'i' smrprLso to innny to learn that 
four or live dai's of ctniifnrtiiblo iiiilwiiy trrtvrl plni^s one in I he 
miiUt ijf snow {ields i-ivaliii^; in siye arid ^undeiir Uiu^ of riwilE- 
erljiiid, that the ice iKKlies flest^'iiding' from tiiese licldf; iurt be ,«tiidied 
from iiKwlcrii hotels n-i a basso, niid that iif lliosio to lx? reported ii|Min 
one may ssifely ride a hnise to the very nose of eneh* I'W trijw on (lie 
ice 1o the jHiSiSies and iielglilwriiig' |H.saksi ox|HTicnced .Swiss gniiUss are 
iivaihilde during Ibe ssuuitiier iiioullis, ftn far ns is known, there is 
here the nicist tiiugiiificeiit developiiiiMit of glauiors of Un; .Mpine lyi>e 
on tlie Anioricati ['outinent, and the purpose nif the xiirvey was to 
gather asimid) infurunition cotiit’i-ning ihein ns the time and fneilitles 
reiiderwi possible,. Many photographs with whieh to illnstrjile the 
delutls of glacial struct line were olitained, ii iiiiinlHT of viliidi ac¬ 
company a preiiiuiiniiy' reixu't of the exi>edilton prhuctl in the 
i?]]iith.>^oniaii Mi see I In neons (iolleetiotis. l‘rofessor SlitTM>r n ‘views 
his work as follows: 


I'lelo wort 1, KWUi with two aftsIstniitA, inn1 contLnuett until the 

nitthlTe of 8c|)ti>ialHT. enm[w ttelu!! niailu at LriUe Loiiiiu-. MunilttD Ijito. and In 
Vulhi, Asulkuti, iLjiil ]lk>cllk>w'jti‘[ viillern. Ju e<iiw ns i*li««‘ an pmi'tlciinie 
ti. The Bhidctw imiltT study, tjuitc in -oiitrasl wflli llxi two iinH^tllna sumna-j-n. 
lluit of l!H>| Sir<»revl cxreiitiniiatly iirnplHt'lf Held Miuillen. Tlie tiniaaiii] 
iiui]]lH‘r nf hrlfflit «laya nail iJie riHlTikiMj |ir>vltiLtjitiiin. iHtmwer, reacteil iiiirnrnr- 
rtiily Jn Unit tlioy iH-niUticd fonsi iiree to E>|>Mh!(l In .soveml of Un- vulteyn. :iiiil 
dorliia tmu'b of tin* aoinaier thn atimmrihi'i'v w'lis more or Iona cluiwil wllli 
eaiiihe. rendering distant photusrnptiy unaatlsfaetory nr ijiilte liniiof^lblw 
CovomT w'itli Ji vriieerlni; of tink iJMirln over Its third, the t tiioria 

j^lEider. ut Lnkt* Ijialm*. Is not tJio moKt Iniunestiii^' of the series to the caanat 
olmerver, who la titihlo to cmry liouHt Hie Idea thnl it In Nimtily a stone heap, 
inal a nitber nnintew-HtSna pUe at tlwt. fieoliarteally. Iioweter, tills alnrler In 
the most m-ltve und rarlwJ of niiy -f thraw Hint inn Is. iweiileiitly renelR'd In 
the entire oxlou, ami nearly sis were devi.te.l to the attttiy af It ami its 

trthutary, the U.frt.y. hi spite of the Jimay vlslls vihleh a <,,:i„,p tiionusitie the 
ifhirler fur this leiiKth of (tine |s<nuiltei!H IIH well ns tiuiuerews Tlalht ilnring two 
lirvrloua retiwiiii!, not one faIJni to pev«i1 sonvo new feature or to mIiin] luiiKirtant 
llKht on oqe previously ohH'rvcL This l.oi^or smy ,d the Vtetnria is-nnltted 
uit‘uaur.‘wtrits of the forward How of ire unrler varlaide eoiHlIilons of tempera- 
mot. the constmetloH of an atfwrate ert-s» section, thn ileiennJiuitlou of the 
nmimat cif surfnre meUln«. and ti»e vurytnB auiounls of drtduaee ami sisltuieiit 
■barned work uhleli w'aa not feaallde on Hit* oHht iflnelors, to cai'h of which 
Imt rercu or tea days reiild be devoted. ,v ilE‘lnttwi stinoy wus nmdo of euth of 
the live ^laelerv, from the nose nround eaeli ivay to the nevf* held, by meana 
of phiUD tiiWe or reiiiiaiss anil sirel tope, ami full data for a uisti of the Ire nml 
inorainns and foe a BencniJ description were pnsairetL Esjas U,) alteiitlmi was 
jtivet. to the stnictnre of the Ire iUMdf. with the hor« of slHsldine mom llpdit on 
s*uie cpf tUe Htlll iifiik-r dlHctistfuit, 

Only lilt iiKwt ^Eiprtit islutpjuijiitri eoiu'onilnc tjn> studies 

In wliTuli xhH HclL^utillc pnhlle umj \x EutorMsieiJ win now he liotwL Tbe clftyliini 
^‘iKfally were found to la- sUN in retreat, tlie SVat-lit, nt the head of Yolio 
Galley, hnvhift escreded its avoraBe itf Uie lani three years hy j. row feeL while 
the UlreiHcwaet. at Glacier llonse. re‘redca but on^thim ot th'e whre! ,t 
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liiia mnlnta^ncL during tlM> limt AHiilkaii. In an ndjolxilnj; 

vnllay, wlilnb hn^ ttocii fur fitkiikt iwri yonm^ tniff n^jnulEio^l ^inniE^ 

cully HtntLnuury durluif the Isflwt j-inir- Th-n Victoria an fmit 

t>f fierirly tiulf n MiUi.s iind Un timer fmd. tiirEipliaidy vpiiwrtnl wTtk T*vk 
jiH JibavL* stated, liflK pusLu*d uiit Inlti the rcirL*sE nt a ouiii|iaralively iw?iit 
dttle, Thlk lakrt baa rouitilnai] i^iLeL a|iEhjin*iirly tpf ii auiiilkj^r i>T tail an-ii- 

rate aieiLKUiieiiients ta eniEkklikHl hi llic^ f4ii‘t> HtHm- tluit n very i^nuhuil 

waktji^e iHx-urred diirhi^ the i^timiuer, wLtli a Hiiaill nEnMuii of irleurt h'c^.'taltl 
water aa eunllniiiilli^pr)' erldelieep^ 

Farther v^\\ ftw p d]i4taiit'L> of about lAltji) fiwL there Ih a Hteeji Ice front wliich 
l>i ^ nearly pariillrl with the iikahi nxln or rlM> ^tack>r tbm ilK<n' a i|tkL>«t1cMl ila 
to wlkelSier It la uut klde. Ui*re ttw firotit of Hm? Ece Ib riTTfltTi^, the Pinraiat 

far the Jawt year alkah tlw* kana? as the arenn?? innlhlaEntnl Tor tla-f liikt 

five or mix yeiirw, and thie la of Jiu aeliitil fen^tinl tfuwlaiE luoveiaeut of the 
iL-e of 2 Iei li hiohes dally In suniaier nml [HirhapsL half ihla nipouat Ui ivIhUTf 
T he Wonekeheama ^laeher. In the Vjdh-y of llhi Ten I'enkt*, [irnvi'il of ey^'tiidEoitnl 
Interest tu'eause of Its atiiiohi uiiIi|iie‘ eluiraeteri nply nne ether of tlio tyiM 5 —the 
^lulakplna lo Alaska—jaivlnjt Ihh^i deserllHkh The Vl'eTiekclLCiiina WHtslHte i>f a 
Blug^lsh iinLs^ reluttrely slkurl. but bmuiL feraicd by tla^^ Inlorn t € 04111 ^ 4 * 0 ^ 1 * 
of about a do«eu khnrt Ico i^treaias^ each of which rctalibc Uh tihiiitliy uiori^ ot 
iw*rfLH‘tly tiiktlrt^ly nctrtvshi: the ^;lalL"ler^ nm| nialijtaltLk its awn ucfrK- and 
luoElou'tTieletK^nileiil 1y of I ta uirlifhlHinSr Ami m tu ineaaumnentu tik ^tane^i entlAslilLHl 
Lii tike frontal efb^K: sliewtsl tluit ‘Holin': of fln^ Ei'e hrtrejiatk are 4 tntluELar>% soaie 
m»tlEn^', m\ki othorei lutyaiielihF^, ttw^ iiiij«t fa|iiil advaueo holnif nmr tlio irnter, 
where freshly cut treen were nWeneil. To ttapwe wlwi ita jwjt fully nti|Krcelate 
all tlw' fneforH of the pfri’lileiij IE is fttHnik^tiUy a nuiiiikT nf snnEriwe that n 
Iftacler In one valley may Ik* In rtdreat whtlu that fen an ailjatiuit valley Eiiay 1* 
ikdvauvla^ as Luih just Inn^u the ea?^ la the Artnlkim Jind tltei-lllewneE valleys; 
hut III I Lb' ru-suj of the Woiirkelieinaa iJiere Is still n]ii>ro varied Udiaelur In 
Ntr e u e ijs that Jire actually sEile hy side Jilianst tlin>u;;hi:4ut their length. 

tublicahons. 

It Ls largi&Iy thrriu^li it^ pub lieu (imis tliot tho InFiitnHoR earrie^ 
out thnt vital pritjciplii tif it^ foiiiidiiliun, the eliffiu^inti of linowU 
edge among luen.-^ Eudv yenr isilth something of impnrtEinue to the 
long series of publLsht^J workn coiuprised in the SiniLlisonian Contri¬ 
butions to KnotvUaigi% the Siiiitlisoniaii Miseel1arteon!:> Oil 00^1 
and its Annual Keports. All llit«u.utro pulilisltfd hv iho parent InstU 
ttition, but the series h utigmenttal by the Preatailings and Fhilletinjf 
of tho Xhttunal Museum, the IteiMidfi and bulletins of the Biireiiu 
of Aiiieriraii Ethmiltigy. ainl the Annals uf the AsttHiphysical t)b- 
servatury, whidi bring U'fon^ ths- publio sj>oda1i7.eil matter no hm 
itiipodant 

The details of the work of the past year are given in the Kilitors 
rep<>rt, tlie hnl>|ects ti^?aie<l in that time indmling prurtlcully everj' 
branch of luniiiitt knowledge. 

To the series of Contributions there has 1mm addtd a third nieiiioir 
by Or. Curl Bam.^. entitled '"A Continuous Beeord of Atmospherio 
Xiicleatioii;” in which tlie author further disettsses his researches on 
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tliu Qs in ExfMiPiinents with lonizc^l Air(Smith- 

.scinitiit CfiHLribuiion^ u> Ktiowli«dgtt*, voL xxix. 1001) imd ir “^Stnic- 
ijf the Xufioris,” luirt of iht P4imc vnhum* in 1003. "ITil^ 

irivi-*sli^tioii wiis cjirrio^i oti with the aid of a grant from ihv IltHlg- 
kin> fund- the nnrlcn^ as a dust parriclo 

Muiill 1 ^ 1)01 Egh to float in the air loil hirgei' lliais. tlus oixler of moire- 
nhir and Ihnt Hueh o particle pri^eipitates eondeiiHation in 

nil aiiniTHpEkei'e ^-latLiniliHl with woti'!r in itt^ iiomedialo vicinity^ He 
the ienu nncleation " to denote the rmmlh^r of nneUd pen* enbie 
timlitiieter r(‘gnr<l]et^ iyf ihoir MiiiFctj—-whirh iiiuy Im' from mechun- 
irnh tlieriiiuh rhrinicuh high potenliaU or nidio-aetirc pr(KiL'se-s—or 
Llieir proiK^rtli^ Hy far llie niitidx^r aiie initially 

ioni/eiL nr eiI leo^t rarry an eler-tric charge, niid where they occur in 
thoueands and niilliuij.s of njipmximately nniforiii r^i/je they gii'o 
to conden^nlionLil phenoineiiu of Irnnscendent hcauty and iin- 
I'jorlanee* 

7'he articles printed in the Jriscelhiieoii-=s Collections are^ as the 
name of the series wuijM hitUeate, misHi'elhineinis in chnnictor. The 
[lasrl; year has a tided 3R ivuinl^^rri ;o this serit^j. of pa^wn^ including 
several relating to the biblitjgmphy of chemistry; on exhaustive 
caLalijgTit!i of Dipteral, or l\vo-wtiigi*d fbes, showing the geographical 
distrihation of scvrnd ii[)ecies kuowuk in s|3rt?nd diseo-^c; aeconnt^ of 
explorations in Alaska and ainong the ("unadinTi glnciei's; some in- 
te^t?^^ting |>opiilnr pajiers hy Iha'tor (fill on the ^tilpiri. the tarpon, 
the iadyfisin and the ciirp. aiiid a It^-tiire by [)n Andrew D. Wliitc on 
the iliploTiialic M'rvico of the Usiited Statcri^ tho fiivit of the series of 
lectures under the Ilamilton ix^|nest. 

The (?ontrihi]tions and hi neons (•tjlle<'tlons jiurt spoken of aire 

pnbbslied atl liie eXfieriH* of the Infititntion fund in iirditions of 
ropios^ and nn? intendnl ‘Solely fiar distrihaitioii to the large libraries 
and ifisthniiona of learning thnnighonl the world. 

The Annnal Keport, on the other hand, is [rnbli^hed by a fioveni- 
ment approprlnlion in on etlitimi of some 12.000. and i^^ In I ended 
tor ai more genenil distrihntioin Primarily , ihis volmno b a report 
\o Oongi-css on the operations of the Ijistilnlioii during the yoalv but 
its pirpular interest lies largely in its Creiimd Appendix, emdadn- 
ing a mimljcr of pajH-rs showing the reeeiiL |ji'ogre=w of the worlcFs 
sriGiilific work. To the seleetjoii of appropriate paip-rn for this Ap¬ 
pendix 1 have given much r>er^>iial at tent inn for several years past. 

Tlie TniiniiiTcript of the work of the late [>i. G. BroAvn Gootlc. on 
some cnntrihiitions nf America to the progress of science, which dur¬ 
ing tlae prist year has bet^n worked over by Hr. Ken net h AL Gooden 
editoriiil iissistanl. is now idmcast in its final sliu|ie. and will. T hope^ 
appear as a ^^iiijtbsoniai^ pub!jiaitloti diiring tJic coming Vimr, 
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Tilt' InM:ihition i^ropcr iJiFtrihnttHl ^litniig the year a tolal ot 
pBirtri nf vohitni^ of llit> SiTJes of Smithson inn 
Coniribiitioii-'^^ Jtli^ioollaritMiiiH (’‘ollivlkijirk, llt^t^oriss, luui piiblicutiori^ 
not ineludri] in iht? regtilar innkinfr on tiieraiHe of 13,455 

owr thf niindMT ^icnl ont during the previous yviir, 

TIIK LlllftAllV. 

Thi't library of Ihn Smitjisvoniiiii In^tltntioii is, (irsl of iilL a library 
of scieiieeTond*Kot^ondIy*u collwtioji of mid bibliogniphical 

nijpjinitiis. The gtnoral aim. iisstjitod in I he original plan* lins Ijwn 
‘" to procnrn n i!Oiiipiete volkctioii of the ineinoirs and transactioti-^ 
of leiinu^l scicrietiiis ilirougliuui the ivorJd^ and an entire i>f the 
nio^t iiiiporUinI SideiitihL- and literury* pt^rtotUcJils.^^ tii 180(1 thn main 
portion of the Sinillrsoniins library was for ndiiiinistrzitive purport 
tninsferiTd to the ciLStody of the [jibrary of Congress, anil becsiine one 
of the jiiiportaiit oknients of that greiii National Library^ This 
cfdlwtinn L!t>hLiiiiies as Jhe Sinithsoiiiiin Ikpof^it. It has Jiniuiiitly* 
ipci*eased in size and iniporltitirt^- end at present tiggrepitc^ nearly 
hiilf II mil lion entries. 

Then* is rptaine^l nl the Tiisiitiition such hooks us ani of immediate 
iiiiportatii^! t<i investigiiturs carrying on their ri^seandieH iti the 
Smithsonian Vaiildlrig- This refenmee eolketion. fogether wUh ibe 
spec in I libraries of the National Mitsentn* tlie Astropliysical (^kserva- 
lory, the National Zoological Tark. nod the Bureau of American 
Ethtic>logj\ nil miners alx>ut 50,00(1 volumes. 

Besides tht* ncreissioirs of books fnmi erisioinary sources, during 
(hr pant year then^ has Iteen rcixdved n valuable library relating to 
civil erigini'^ring iMKpieathed to the Institution by the late I^r, J. 
Elfreth IVatkiitsj also ii colk^^tion of idwiit IJlOO iMioks on ihe Horn 
of tFU|>ical Amerim. prej^^nted by Cajit. .lohn Dunnvll Smith, and a 
large niinilier of iidditiun^ to the WalLn de IVysler (kdleetion Napo¬ 
leon Bonna[iarle. 

Tlie Inlernalionzil Catalogue of Scienlilic Literatiire estnhlished 
Ihrw* yeiii-H ago. with adminli^li'ative hcnd<|uailers in lo^iiKlon. now 
runt jiins over half n million reference cards. 50.000 of which are 
references nnvde fur the rniletl States by the .^miilrsoniaii Institu- 
tion. The entire work of pn^paJ**"^ ^xmnto- is donn 

in oiniiefition with (he libniry of the Institution, the cost of the 
work thus far having knm Imme nut of an allotment made by the 
Institution. 

vContrkbiilkiiks iq Ku^aileil^, 4.^40; ^rkHepUeiiieoiiii ColIeetionB, 27,CSS8; Re- 
peril?, [inbUi^titlaiis nui (a re^lnr aerleii* t tajblii-atltKQrt uqt 

fionbiu yet itl»ftrLbiiic>d by the ItoaltatEau. 
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0>RKEtjniK UIIN UE. 

From it!^ rorrespondcjici^ il iipfwaiVi Uuit thn In-stitlition h fjc'iwrnJly' 
i™i!^id(*ri?ii l>y tin; piihlkT !i.s mi to wKich rcqiw?tL*i tuny 

bt iiildri]!^sei:l fur iitkirnialiciii on nil Oniiidies of fur ihi> 

ifVkltitioik of vm-icni.^ ssoknlitio ]mkbkiiLs, for Hit! niul 

iiidoi^iiioiii iHnIk ut iiivt'ir'iigiitioiitt ninl c^ruilis viiiSL-iotiitiii:! 

E^-fK^iilnlinns for miswoivi tn in pri/^ rtinti^Ls, iintl 

ilio like'. It trtfeiiLH H(dl, to ntitlo Hint wliik' rf!>pnTi«(^ i\n^ 

ohm'fiilly ns fnr ii>i pnicticab!<.\ to nil Ir^itinuiito ii?e]Uftst 3 for 

scii?mifir triforiiiiitinn. tiu' Institutkm Hfios not niideitakc^ to iiLniiitniii 
n j^in^riLl ^pie-itioii l.>uroaii. The coiniikiinirntSnDs receiveil eovyr ererv 
coiiit iVLiblo sijtkject, froiu iiexv tluHU'ifs^ of tho phi^sloiil pliejic^inkriin of 
llie ijiiivom' to El itKiUL'f-L for jnfonuntiim O'; to tlie viiluo nf sonn? sup- 
po:'^*dly miv iKHik. lUul tlie pivpiinititiii of the Htitji dosiitHl ^^ntnils 
till* exiienidiiuiv of II ffJTisklmibk? niiiotiiit of rime and labor by tho 
irieiiilM^rs of tbo lo^titutiaii^s stiilF Mnriy of these dents 

men of considerable CLtlttite mid of iiuieb ^nernl ri'Jidiuf^, but are 
wanting in that siieLinl I mining wliicb is lUM.'cssury for siimtssfid 
*s;kmtiiic iiive-bti;^iaioiu and eorrt^i mi identic Aviih ihisido!^ is r>i|jccblly 
ditrieull. to iiiEitiEij.^^ siiua i\w n^jerlioii of tin- proiieiHiLions nuide is 
poiendly atiribiilod to prejudice and hi ^t^‘^ulled by Uie nriters^ who 
jirriiy Lheinselvt.^ jis martyrs to soioiice, 

r>iiring the year ninny Ii'tler.H Inive Iwn recelml from iiirenLors 
who desint? either iznmts of money witli ^vhieh to dt^reinp their various 
devices or nn e\|>rpssiijn of the In^rtitniionV opinioti as to tlie nutrits 
of their iiLventioiis. As t lie fustiluLjon has no funds fmm wliicb such 
aid can L>e ^ivetu ami as ihi* isiHri\?tnry is proiiihiled by n decision of 
the IkmrtI of Uimi expressing an opinion of tlik chnrfictei% 

he is ohli^d to refiist^ all siieh itKim^ts. [t w^iiild seem ]3n>|}cr to 
Flate also llmt the Institution tliK^s not supply infiinnation of a wjji- 
iiierciiil ntiti.ir<\ such as is nistomarily ftirnishefl fur n fee bv engineer? 
or other pM>fessinuii1 advisers, or vvhicii is desifjiiisJ to benelii ^otim 
individual nitlivr tlmn iho public. 

In spite of ihcso reslrielioris, however, the t-onduct nf tliis corr» - 
^isuidcnce is an im|ioHrint ugimey for thi* diffusion of knowledge 
among jnon. 

>fATjr>SAn oAM.rjtv ok aut. 

In the mcssuge of Pi'esldent KoosoveU communicated to the two 
Iloust^s nf Congress at the IwginniTig of tho third session of the 
Fiftynidglilh Congxe^ (dated JJeoamtH^r iK 19CM1 he ??av^- 

■p " 

TtiP wUwtSoti art i^iUcnirilntiil In median nt the Tleiipctl Statirtes 
^1loiU4 lU'^linutUsI aEiil e«tnbUft1i(Ml as a Piatloiml gallery nr pirt aixl the 
f^nUthsQQliiij instUiitloa Nbould tie lintlinrlKMl tu aewut any udLUUanB to flalU 
eDllceiJon timt luay tie riNNyivtil liy licfiaeHt, ar tievlse. 
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The section of rhi! Rmnscd cited hy the President izi tlw 

ftCt of foundntjcm of ihc .Siiiithsciniaii Inniliriition. Avliieh f1i!claces 
tliiU ’Mvlicnever suiliible iirninjireiiicJitvS caiis l>e made from litue to 
time, for their i*eee|>lioiu all obiects tvf ort and t^f foreign and ciariniLS 
rcsearolu Fill olsjects of iiiiltinil hi^iory^ plants^ and goologieid iLtid 
niinernltigiral >[ieeiniens tMdujjgitig to I he LTniN-*] Stntes * * * 
Hhall lie dnlivereil t<i ^tneli [XTSfHis as may Im* anthori^eil b}- the Bojiril 
nf tfi r™dve them, atid i^hall lie* so arrfingcd nnd clnssi fieri 

in the biiildirjg erected for the losthutioji a,s Ix^t to facilitate the 
e^ciunimition and study of diemr^ s<i tluit the first objra^t of the 
InstilIItioin ill the eyes of its ftoiiiilei-s. ajipears to hjive l>een to give 
it the eLimtoi-shi]) of the Art collections of the tuition. 

1 luring its early yiiii's tins objeet wns [Hxiinnti^^l in TariouH 
among others,Ily Uit; actiuisition of a very viiUnibIc collection of prinin 
and engravings Ivlonging to die lluti. (ii'orgo .Marsk After tho 
firt* ill the Tnstitntion in IR^-D tliese firinls were deposited for teniiio- 
rain" safe-keeping in the Library of Congress and (with other works 
of nrl) in the Cons^raii Gallery* 

Siil:i?iOf|iieTitly an ajiiiropriation was gnuited by Cnngrr^ for mak¬ 
ing 0 lii’c^iFFOof rot>!ii in wkieh iha^}. could fjo kept, hut it was not until 
1800 tlnit llic itegeiiLs pivjvideil for their fiS'nlJ [u the liisiitiitioii. In 
llie jcairnal of the piwtHHliijgw of t[ie Ihiyinl for 18!>0 (J^iiiitlL^nian 
Keport, p|j. xiii and ) will U* fnunil the action txiken hy the 
lioiird providing for their m<torat ion to llieir own iinmedtiite control. 
Ilie fidlowniig renohition otTercfl then by St'nalor Ciray was adoptixl: 

UvKnhrtt. Tliar the qne^thiii of flu- jjrrtj>rlety tif tirtnijtiiK ili^> works of art 
K'loiialuir ro rTn* InsHlutinn nailer tiiyre Imnieillnte eontm-vt ot the Boani nf 
LEe^ents fw-- rtferreHl x*r the exeetithu a in I the SAXTctor^', with iiowor 

to ncL 

In piiisiiiJintH' of Ihis the Institiitiun iimiiglit hack to ill? ow n kwp- 
ing a nunibc?r tvf prints of value, linth from the Librnry of Congress 
iiHil the Corvorun (iiillem^leav'iiig^ l>y [iii aininible uiiflerstanding with 
the ! at lor estahlishmoiil, ns o Idain a few nf the works of art, jiutalily 
a htrge pieliire by Ilealy. 

The old riuiiie of the tullections w^a.s llie Ihillerj^ tif Art.^ a title 
which nhiiont tfio ambi t ions for Uie (in^mt eolJections of the 

InstitLitioip though il is So \h} hojanl that thk disignatiun will In? 
jnsti fieri by their fullin'^ incri'jise. Thei^' have Iwn pla«'f!d hy mo in a 
rcMJtii stwcially fittixl up for that |>iirpnse (the Art lioom), under the 
tcfiiiHirary ehiirgi? of ihe libniriain 

'I’llere is now in tlie ciuirts awaiting legal inter[>retaliun a will con¬ 
taining n Im^iucsI nf a valuable oolleetion of nrt object 
Oh January 3, Mr. Charle.s Fn^er. of I Jet roit. offered under 
certain contingencies to Ixxiiirath to Hip Smith^^mian [nstitiition his 
valuable art collectiout prfl]X)sing at the same time to provide after 
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his death for a huihlin^ of appropriate ilesipi and propnrtioru [yvo- 
vided the Institution would iniderliike its rnaintcnance. I’ho ul>jccts 
iiitiiitle n i^iTiarkable collection of tho works of the late *h A. McNeil 
Wlilsili^r and a iiimdser of orienta] jtrt ohj'iH'K Tlie |>n>pns3il of 
Jlr. Freer is wtill under considedition by the Bosjrd of HegenU. 

JIASl inTOX RECTt IIIL 

A nnmW of years ago Mr, Jiimt?bT MamiUcni left ji siinill Unfiiiesi. to 
I he 2^aiithfiomoii [nstUiilioiL. the iiicoine of which was lo Lw‘ apjim- 
jjrhded biennially by the either in iiioiiey or n for 

mch ebnlribiilioiu pajjor, or let^tiin- nn any scienlilk or useful sub¬ 
ject a.s the Secrete r)^ nijglit approve. 

Tlte Regents of the Institution decided to let this siuhI} sum arcu- 
Tiiidalei and it is only recent ly that the Secretary has foiuid himsolf 
3ible to commence to employ the im ome as a lei^rure fuucL The first 
addn^s nndei- the aijspices of this fund wns deUveml by Dr. Andrew 
D. MTule. JJrf. [),» r>. (h Ij.. in the lecture luill of llie NiUioiud 
Mu^^uai on Jlarch f). I^^Oo. and xvas entitled “The? Diphunatie 
ice of the UniltMl States with s^nno Hints toward its Iterorfu/- 

This lerture was printed by the Smithsonian Institution as a pam¬ 
phlet of .some twenty jatges and W'as distriluited in memlN^rs of Con¬ 
gress. offic.'ers of the rJepartmi-nt of i^iato, various juiaiiljers of tlie 
diplotosuic cx>rps, the lil>rarles of the larg^^r nniversities, presidents of 
rollcpes. and others likely to \w interested in the inirK>rtaiit qmotion 
diseussorL 

SMJTliSiJhlAK OEt.KOATEtt AT 1 .STPJtVAftfJU rONOKE.SSES. 

f 'oMf/rcjMi Z<fofo(jy. —Messrs. LeonUeirtl Stejiieger and Geri it H* 

Mtllen jr« of Uie Uoiteti StJiles Xationul MtL^um. represciuefi tbo 
Tnslitutioo and MttHemu at ths-^ Sij^th liiteriintlotia] (Congress on 
Zoology held at Her lie, Sivitxerhinch August II—llh HIM* 

w/ Amerk<m!isU, —Mr. William H. llnlriK^. Chief of the 
Biirezto of Americiin Kthnolog)\ repix^sentetl the In^titutkm at the 
FoiirtttUith luterinttiooal Coiigresi^ of Americanisms held at StiiU- 
gart. August 18-2^. LtUM. He delivrml an addn^ss on the Contri- 
iMitiitiis of Aincriinu Archeailogy tf^ Iliimun Hisiorvatuj pre:- 
to the i-ongTf-ss a set of Tfi lioond volumes relating maitdy to 
American im laNilogy sun! t^rliiiolt^gy, [mbiishril hy^ tlie Kmitlisonian 
Institution »nd its two Hiireau^ — tlm NatioiiAl Museum and the 
Bureau of American Ethnology. 

of OrienMlstff.—Vmt Paul Hiuipt, honorary curator of 
die nUdsiou of Historical Arcliculogy, TnitcHl States Xationsil 
Aliiscimu rt^pre-^nted the Smithsonian It|^^tittltion and the MiiFeiim 
at the Fonrtoirnili InteruuUonal Congress of Orientsdii^Ui held at 
Algiers in April, 1005, 
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of P^i^oholo^yn —Dr. William Jnmrft, ptofvs^t of philos- 
nphv tit Ifarvairti IJiiiveriilL^v. ^vsi:s (n n^pr&sciit the Siiiilii' 

sonian fnistitiition at tlic Fifth IntomaHoiial «f P.sydnjlogy 

at Unme* Ajjril lJ!ft5. 

HoUmiriti —Mr* F> V* tkivilk", t^iiraU^r of the J>ivisiori of 

riuiits in th& >^'atioiiiil Museimn n'pri^Hited the Sinithsonitiii In^ti- 
tiitioii Sind tlse Museum at fha SiH^>nil InternRllunal IkjUinicoI Con- 
Vienna, Jiim 11-18, 1110^. 

f)r‘i}itfiolofftf:^al —Dr* LtH>nhiiril Stejneger. curator uf the 

Division of lieptilfm Jiiid lititmcliiaiis in the Xalinual ^tiisiouiu rrp- 
n?sciik!!d the Smithsonian IiiHtitiilinn niid llie Museum al llir Fourth 
Internet ion 111 Dmithulogiral at Ijondcm* June ltK)5. 

c?/ Ih*^ Ittf^rit^diotiftl af Sri<m~ 

tipc —Dr* fjiaaihard Slejne^-ir represente<l the Instiintion 

lit, the meeting'of thin Itculy held in lA^mlun* Jiil}^ il>05. 

NATIONAL MUSEUM* 

A gT’p.sit miLsenm, in the modem u^age of t he wnrri has Wh ckfined 
^ siti insititiition for the prrservntion of thoso objects Tvhicrh best 
illii.Htriiti! the plienoiiKma of nrUuiX’ aiul the works of iiuin* and the 
Litili^utioJi of these for tlie increa-se of kiintvIcHlge and for the culture 
and ell lighten] I lent of the ijeopln/' This thoiigiit is that of one very 
esjMH>iiilly r'Dii versts lit wiili tlie subjisrl, and iiiiplit^ lx>lh \i colliKitioii 
for the sEiideiit and an exliihitiun for I lie visitor. It m thin seconil 
part of the nnn^imVw ivorli* the exldbition eollectioin which wsts 
probably in the minds of thns^e who originally d«scrilif*d the fiitiire 
Smitbsouian iimsenm as cvintaiiiiiig **ohjtH'L^ of art and of foreign 
and curious iw?ai%;li/" tiltlioiigh even at tliat early date they [idderl 
^ and all ohjcctw of niiliiriil hislorv% plant;^. jirul i^oologic^ul and min- 
i-ni login d spi^imoris liolonging to tlio Uni tod Slut as."' Under the 
iinpidse of C^mgrft^ioiial legii^lation the Museum 1ms obtained a 
signal ndviuilage over the national luu^^^nn^s of ulher countries.since 
hy hiw all collect ions nnide by the surveys of tlie (lovernment of the 
United Stjitots must 1 m» dc[K>Hite<i here, thus providing for the sys¬ 
tematic p^’^'TV'fttion of collection?^ of greut e.vtciu and vast iin- 
jioriutiec. 

From thn foiitidaiion of the liiHtitution to silwuit iSfiT its specimens 
were iadlc<ueil solely to serve as materials for rt^turch. nnd the exhi¬ 
bit ion collceiions Udoiiging to the United J^tutes W'cri' luaintuincil 
at tlie ratciit Office. At the date mcntiou<?tl CoUgttss^ ftnidc an 
appropriation tn the Smithsonian In^titiilian for the building of 
cases to receive iUet^ cQllecrions. which wen^ known as the “ National 
Cabinet of Cnrjositica,'* and from that time on the [nstilntion^^ 


*24 


UBPOnt Ol* TUT, SF.CRETABY. 


itiii»$Riini l«*sules niOing ti> iristnint mid entertain tlio 

public, Tbi' grt'jit growth of ihc ^fiifieiini clntw from tlic rlnso of 
I he (ViiUriihiul K^diihuinti in 18Tt», since ivliich timo coiJcct ioii!! htiro 
Ihh'ji iictis'cl^v gnthert'd iiiiil cxIiibittKl of their Gdiictitloiiiil 

value, Ncitlier jini prise Inis Ixion lost siglu of Ikh'uuso of llie other, 
and the insttiidioii of iho |)ii1>ltt; hns Ijwii soeum] imt only !iy digni* 
fit'd cxhiTiition of iiilcn-stiiigobjecds, hnl by adiling to tlicni leriv^i of 
iiiHtriictivi> InlMds based upon tlie iiiaxiin that u giMirl oditcationiil 
nniseiiiu conjiists in a scries of nirvfnlly prc[»iiivd Ldsds witli weQ 
selcotiid s|M.N!inicus allni'licd. With thciH; I wo gii<nt jnirptwcs in mind 
tin? Musciiiu has now snri'ccdcd in bringing togeihoi' cjitidogiicd 
ubjt'cl.- uDioiiiitiiig to over tS.fKti),(KK) in nnniliui-. Ilic cxhilnticm series 
being so iiisUillf'd tlint the individiiril ^)bj(>^‘Ls or giTnips would not 
^ond Its inert cunosiliiv liy thcinsslvcw, hut iirc iirrungcd lu sucli 
iiiatiher ns to kIhuv their ndjillon either to ilie orderly devi4n|iiiietit 
of nutore or to the variotl inanifcstuliunsi of iiiiuiiiii tJionght. sind 
nctivitv. 

It t-aii not tmt be realised tliitl the Miisetiiii's niiiin iiltHjnmctit from 
this poinl of view consists not only of the ml I is'lions or nf the buik’l' 
ing wiiieli hiMiswi llietii, imt to itii ever iiicn.'rtsing degrts; in the posses¬ 
sion of the experts who have tlie ctisloily of these (.soilnetiiius mid the 
knowhrtlgc to ditssify llient and to ninkc tliem avtiihibie for public 
ins (met ion, I regret to suy ilmt the etiomioiis giviwlh of tins ml- 
Ii*t'tions in the AJiisotitii has not lafii itecoiiiptiiiied by uny iirojKirtion- 
nte ititiease in its ndiiiinistTHtive mid wionliJii; stnlf. The grejitijst 
efficiciiry can liapflly iinike up for the imnierii ul iiuihility in with 
i!h* iiiemiishig work, mid it Lit^oiues each yeiir more (itiiiifully uppar- 
ent 1 lint the personnel of llin i>stalp|islimeiil nuist lie matnriidly inig- 
nionted if the priv^imt staiKhirds are to Ih' iimintainetl. 

Ih^pife tliis pntteily of workers and tlie congeslc'rl halls, tho past year 
has U'eti na siictiissfill an nny in the hisloiy of the N’alioiiiil Museum, 
During this lime nmn' additions to its crilieeliojis have Ix'eri mord&d 
than in any previous yiuir save the jaTiiat iniiucdlately folloK-ing 
the (.Vntennial F.xliibition of IS7d, l-Vmi ilm ]j,uLsimia Duivluiso 
ICxposition alone ovi r thirty earhaids were nsniivud, iiieluiling nimiv 
valnnfite etlintdogical and Utilinologieal exhibits, lii'sidt^ lliw tlieii 
were the iistial accesmons from the (toveriijjteiit surveys and frtim do¬ 
nations and exchanges. Altogi'ther, nearly iioO.nOO's])cciiiieiis have 
Utm entereil during the year, while u majst of miiterinl is yet to la? 
sorlwl out. these recent additions Viriiiging the total number of .sfwct- 
meixs now preserved in the Miisciiin oollcctions well over <i,tK)0,hOO, 

Tiint only n inry small fraction of thitse specimens can ever lie on 
puhlie exhibition is evident, yet Ihosi' stortMl away are liv im means 
tho least important. The scientific staff is coiistnntly engaged in re- 
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«nrrh in. cx^rinection witli the wi>rk nf dm^inesitioii, tiiul stitdonu^ 
from kindred innlitutioiis frciniently dsil \Va?jliiii|n:f»n or Imve col- 
’IiM'tJonH sent to tliem fcsr inventjpithin. 

Duplicjote tnaleriiil b u-sck], wlim iinr uciuidl^- necdc^l for ^tiidy, 
for the of esdiJingH:^ with ntkcr iiiii.NMmi^. and tn ii liiniltNc] 

extend by iiiitjjority givvn by Congm^s ii> [hr. of tlio (ii^itu- 

tioii, fur dbiriimtiori Anieriaiii Fourteen ihoiir^unc] 

sj>eei^len^^ wrjvf rllstribntet] during flio past year to sdiuols jind 
ctdlcge^i thruiiglioiil I lie bud hn- the genertl |>nr[>o^>c nf proninting 
edtu:atioii. 

TIte jjrei^ril la^ywilrj ctyntUiinn uf ilm building lia^ rvndeitsfJ it 
diflioiilL to plueei any more et>IIiN:^tTon« llienv aiiii siicli irs ct>me in fruin 
utii^ s^mrce ur msoLlirr in ilie ninin teiuporurily wtnml in rentiNl 
buildings. While il hm fnniiil mipcs^^^ibb to increase the 

iiiiioijTst. of materinl nn exliildliu]], \]w standard uf tlie objects ox- 
hihiled is Iwiiig ounstanlly improved, and the methodH of installEition 
lepiiL'tjciit till! most jiimiern [imctieiy in thb n'{pii>L 

111 Tin? division of ethnology ii place liiis t>t?en made for a Malaysian 
collection t^jiitributed by Dr. W, Iu_ A 1 1! Kilt jlioI aii interesting Phi lip- 
pi jie exliibit giitliercd by Dn I*h Fleams, Over the Imll of 
mainnnib has U*cn hitng the easr. of a great FiiLphiir-lKyilom whale, 
iilxjut BO ftx!t in leiigtln AnotloT imtewoiiliy addition during the 
past yimr in the nvonslnirU’^J skelcuin of a gigjinlic IVlrf^nitops, loeas- 
iirlng aliiiorit iiO feet. 

During the eoyrso of the year some 235/100 persons, an avenige of 
753 visitors a day, Inive vicw^hI ihise oolli 2 ctioTis. This number would 
nDC|iic^tiooably lie: greiilly increiiscil should il lieci>me feasible to ij]>en 
the builditig ut night or on Sunday!% 

W'orb on the new building, for (he continuation of whicli Oingress 
at ihi last sL-i^sion appnsprinted JiClO.dOO, is progressing .sjiilsfao- 
lorilVp Til If excavation was completerl and tlic heavy concrete fotmda- 
lion laid last ant limn. The erection of the outer walh of gmnito is 
now well IIElder way. 

The completion of tlib stnjeinre will, It b hope^ii mark the liegin- 
nmg of ri new era In the activities of (he Xntinnnl AIutseuiD. Ko 
longer criinijjed for space, it ciin suitably cure for the splendid col- 
leetion^^ inirnstetl to iUi.-sin?; by exhibiting llnfSCH and by labels^ p»b- 
licaLioiiH, imd Irctiin^s, it will si ill fnrthiu' endeavor to impart delinito 
instructioEx along definite lijie:s^ to all who cure bo leurn. Then, as 
now, the gn?at lesson it will try to enforce is that a 11111^01101 is 
in nowise a cabinet of curios to while axvay an idle momeTit, Init an 
active instrument for the diffu^^iDn of knowledge among metip 
190C a 
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TriK tllTlSliAU OF AMKRICAN ETHNOUXiV. 

The cncrpiesi; of 1.ho Biineau during ihe past year bavo been devoted 
ddelly U> pivpariiig for publieutiuii the proposetl IljaidUajk of 
tudiuns will iiieltuie uol only do!icrij>tio]i,'( of llm tribcK imil 

their Iiut itl'if* jMipiitur artioii.'^' covering the wLiuIo 

of ethiiulogieal [iiid .iiiclmrolu^uil reMi'iii-cli rt'liiliii^ to thcoi, Xo 
work of ibi kind so rotiipreheii^ive in scojw bo-s ever been altetupted, 
timl llie eflori to euiubiiie popiilnr treatiiient with scientiiic aconracy 
has involved an extra iiiiuiiiiit t»f tinie and Ijd5<)r, Almof-t all tlio 
piTnimient elbnolo{^!ft4 of the conniry hai’o wrltli'n special act idea 
for tho Handb[M}k. mul all the stall of iho Huceau and eiiinolugiata 
residciit in the city hi^vnaiijcd in LTiticj>:jii and revision, 

Tbniigh souiewliiit curtuUia] tlirtniji'h Ute neixiiisity of retaining 
several I’tJinohigists for work on I he ItaiidlHHilc, the field work of Uie 
Bureau has iRV'n CMnliiiiihrU in Mary land, ^’irginia. <.)klfllii)niu, Indinn 
Territory, Ari^nin, Xetv Sfexiw, (iregoti, and Mexico. Dr. J, Walter 
Fewkes, under a grant from the Sniit|is4>niun tiistituLlon. made an 
extended iirehu'ologiotl trip thiwgh Mexiwt; l>i\ Ales lli-iliicka, of 
the Xniional Mu.Hcnni. made a visit to AriKojia in Ijelialf of the 
Biireaii; and Mr. E. L. [lewett was coiniiiissioned to visit New Mex¬ 
ico for the porjKti^e of inakitig re«i*jirches ufjiuiig tin' Fiiieient riiina of 
the so-called Fitjarlto I’ark district. 

The eysteinativ study nf visitiiig fndian ddi^gjiticiiis Ims Iweii rnti- 
tiiiiied wit It stieeess. Ouriiig tlie yeur '2*2 delegations consented to 
lie photngraphetl. atol in some CHsea allowed themselvt^j to lie meas¬ 
ured and even to hava plaster casts of their faces taken. 

The work of compiling an iirchn'ological map of the United 
•States, whirli had receivisl some ulteniion in previous years, was 
curried forward with id I possible diapalcii < hiring the past year, 

IN'TEftXATIUXAU E XCTIANDES. 

The Ititemationnl K.xdmiige Sendee of the Smithsonian Insititu- 
tioh has for more than Jlfty years Insm the uiediiim of oxelmnge of 
dcKaiiimiibt imd scicntitic piibliciitiotLs Iwtweeii the Uovcrniueiit and 
lenmeil iiislHillions of iIid United Slalws and those of foreign conn- 
Iries. 'nircmgh its opemtions the Lihraiy of Congress harsetmred 
a large oolWlioH of public documents, and an unetumled collection of 
mentitic seriab has been ac.-i|ijir(Tl by the Institution foi- its dejiosit 
in the Library of Congress. Each year the service gi-nws in size 
and importIIIIre. Tlie weight of package?) luindled 1 ) 3 ' it in 189D 
was »17,SHA |>otinds; in imi it was 4T4.firi pounds, an increase of , 
40 pkfY ctiDL in six years* 
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The iintnT>or of o^cflinTi^ie eormspondeiit^ now j^ggre^tos ol*580, 

or iu*Mrly ’!,n(X> 11101^^ lliEin tlii'! iininl:»r len ymr^ «go. Tlsi’si* nut scut- 
throughout rV'cTy rcjriKT of the cjvjlizcn] worhK uud upw renter? 
of ^ioiiUhcT sieLivily arit ujHriiitig up wvry yctiir. It is Jiirgoly thi-oiigh 
the ^tysicui of 1]itorti[itioii£il Kxd^angl^s tiiaL tlie lii.stliuiiou 
the riiEliulieity af its foiiiidrr’s biHjnrst^ whit'll eoiiU-m|]lsiCeJ tlie 
diirntfiun of knfnvhttlgi^ nniong nil iiirts. Moivovi^r, this tioiL^lant 
ext'hiinge of ronrlr^ii^ among the leaiTieil institutions of the world 
huH not only -aT™! to enrich the nruversitieK, lihriirics* nniseuiui?, and 
loiirnc^l -stK'iftics of o\iv ooimlrv a ml tho^i v^iih whom w'o exchaiigr* 
hot lias [it tlii'! ?iaEiie I ilia- ilono iiiiiiih to |iroini^te rrierulty rc^hiLioEi^ 
ainaikg Ilia imtioriis: tlirmseLveii^ 

NATinXAL ZOtH.tKHCAL PAliK. 

Thi* iiimiia] nji^mipriation iimde fur the tiurvkv of Llip ^nliorud 
Zofdogicnl i^irk %vas in the frdlnw ing Ntjusj 

Fur enntifi nlfi^ l Uo ^'an^atnlCtloll or walks, hruigen, wo ter soufib', Viewer' 
anO dmlnajie: mill r^^r icrraUiar. lOmitUi;;. mill oitierwltM? Iiiukojvlii^ the 
en.^*tlD|? anti refmirliie taillinii|?c mal hiela^mnist anti |>r<ivliSlDi; i«enLi 
tn till' raHs: mri^f^nlialaoau^H tiuretiHae, mnl tOiUK| Mortal Ian uf tikelniHui? 

wilorSe^* rr t'eiuiK-n^atlou uf ti U n€^.'i«Kar>' eiapl^jycw: the pacv:bLk>*e uf nei.*i*sriary 
jiitfl jiedfKilt’-iilii: tla> nrtiitliig and ri^ildlfihlng; nf t^ponitloiiH, not rKt^tHliitjur 
tmv itkiMi-smiil fivi' kLiikLlred mid laaitiml tndilt'iklal rs[*LMr+tM in^t nlUt^rwI&t^ 

jinwlili-^l UfT, iilriiMy-ltirp ttioli.-'i-and iltkllnrs, 

'I'lie collect ion of animals e^hibiiod has incroEisod, and compriscHl at 
I lie t'ud of the year over KJKXJ iiidivid lints of all s[ictu«si. A consid- 
enibla ijimilier of these were liorn at the park* and birrls were 
rLHx-iivrd from the exhibit made at the l^otiisiana Piirt-huse Exposition^ 

The bouse fur niuitiEuals, iiieutioricil lu last years is 

now ji.pj>roaching tToiiijdt'tion and will (^institute uiic of the most 
attractive fcatrires td the ptirk. As this si run 11 ni is iivcessarily built 
fi^an die gsmeral apprtiprialion for the park* its jirogress is liniiterl 
hr lUe iimcHint of funds a vailahte for iise^ As die cam of the animals, 
the tmiijiteiianee of tlie colli-cLioiu the irnprovemeiiL anti care of the 
grniiiids* i He hid lug the roiids and wallc^H the repair of all strucrtuni's* 
fen<?es, and indcKfiin^ inusl also Im ih-fraiyed from this appropriation, 
it is obvious that cofisiderahle economy must Ix^ cxercistxl in order to 
hai'e uny funds for the erection of buildings. 

The park exists^ in the wor»is of the net of CongreivSj ftkc the 
advance men 1 of acionoe 11 ml tlie iiislniction and nx-reuLioti of the 
people/* The liryt and primary object is never to lie h>>t sight of, but 
h\ piirsnanre of the second much is ihnio to facilitate the visits of those 
who seek llie pleasant inlluenci^ of rural s^icaiery and o|)€in air. Fur 
dus reusuii it is thought that attempts should be uiude to uuliuiioe tlie 
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park fpatiiTra by jrreatoi’ mrc* nf ihe indif^nou^ itcts finrl tlin piunih)^ 
of i.’opM'ii wktrv pucli iin; reijiiired. hy tlin f'^lnblklinioiil* of and 

ljy |»rfei‘tiii'| tiw 4 Uk 1 walks as far us pnii'tii:al)|i% 'rin' park is 

lioiv tin; iieari'sl tn i]n‘ eity of an}' Ijtrga slivtrh nf opiin, pif.'tuns^pii' 
(>;>!ifL[ry, and iJiin would SMaii tn Im> alnujct u duty cjvvpd In the- piil>lif:. 

'HiiEi iij^in hrinys tu lubul a piv>j;«!t often iirgiwl upon Congress, bill 
iiB^'er rf'alizisl by iin actual iip-profii-iatioM for tlic work. 1 refer let 
llif! ptnn for extending the park to the; nearest iMdiiifiary mail un thi- 
soiit beast and tlic wi-si. 'i'ids lixtA ofti-n la-eii rfforml ht in pr<<riiiiiF> 
aitmnnl rejjorts, and i| wunld scum lliiit tin; jnr^'iit time U partii-nktrly 
favoraljlti for the act'iitiiplisbnient of this ohjprt, alnct* remds have 
recpiitly lH>efi istiddLsUed Irv net of Cujign*iv!4 f|uitc near tn t he pruHcnt 
Unindarii;^. 

Amniig ilie mme pressing needs of tin* park hi a small btiildiiig 
with outlying ytirtls. which can l)o used us a hutspital and t|uunmtjue 
for sick aiiirnais and, iiicidciitally, as a ptithoiugiciil timl anatomiral 
ialxn-atory. lu iliiti coninietiori. in rietv of the fart Ihat. the primary 
objCL-t of [he park is for ‘‘the adviiiimmeiu of ;ii:ieruT,’’ it mtLsL t>e 
consilient;] how mtu'h uiir ktiowicdge has Imjou increast'd bv such es- 
labiishttiotiLsaslheJimlin des rhintcs.of 1‘arLs.under liutton. (’nvicr, 
or inine-JMwards: tin- gurdens of the ;ii:«lugii:nl .Sooiety in Ivondon, 
1 ( 3 ' IIuxli-'}' and others, and (hoiH;at Berlin and elst-where. J approve 
the reL'uJiimendatiiiTi of the superintendent that a modest laUtnilory 
for pathologieni research lie added to the park ftf|idpmeiiU 

During the last your the mnnbtir of visitots to the park lins further 
iiicrcHseil. am] it is not too xnuoli to say that no er|iJjil t'X|H'li(liturt h\’ 
Congress has hrulight so much uf instruction atui ratioiinl cnjD 3 'metit 
to the people. 

ASTROPl IYSl CA L <IliSl'iRVATt IR V. 

As for si-v'iFriil 3 'uurs past, tin- oiKirations of the A.s[rophysiiail 
ttbsi-rvator)' Itave bts-n almost whnih' directed toward titeti,«uring the 
liiiiontii of lilt? solar radialiiin, and its IotSi in iriinsniii^luu tlirotigli 
the sun’s emi'loiMf and through our ow n atiuosphen;. * 

1 do not yet regard the evidenot^ of solur variahilitv as conclusive, 
hilt siiU as naidoring this condusioii mort' jirobuhle.'miil I nm glad 
to state that two iiiie.s of investigation Imvc (his year become vctt 
proiiihietit ill the work of tlie Ol»i=ervatory. which will almost ecr- 
tiiitily irad to a eoricliisioh n'gimiitig this important quc.stion. 

TIjc lirsl ijf iIicm! is the uhnost ilaift' holometric exninjniitiott of tLo 
Jargt' solar image funned by the great horiisoinn] telescope, for the 
piirisi^' (if detecting changes in the tninsparem-y of the solar itlisorlj. 
ing envelope. This w ork depends so Iltt le ou the traUispafciicy oif our 
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own iiiii:tdLS|i1iore thnX it crnii Im-^IoUC as wdJ in Wnshington iis at 

a iiiorr fsitoml iis aliiiot^ipliPtif' *nnispmvncj and fnsj- 

lIdju fnaii (4oiiul^, I’ht' past yi^ar siot ^ivwn t'VidoiMii of very 
marked vnr Ini ions €ittif!r in the transjiorenry of the sun^s envelope 
or ill the stjppcisediy liepemlprjt meaik tenirnTalnre of the ear^h^ but 
on I he oeaitnary tlie ob^rvntions have oonliintod iinost of iln.' Lime nenr 
tile mean in Uidi rc^[KfeU, Sitdi chtiiifres as liavo Ijcim iioled ure noLt 
however, eniitraVictory to the view that aiUemlions of Ihei truiLspar- 
01 icy of the Kinfs envelope do occur, iirni iniiTsc changes in the iimount 
of solar rod hi lion In' she earth* wliieli izi turn cause depar¬ 

tures of the tuirLli^s temperjiSiin'; fmm its mean, 

' I'hi? setmud line of InvesLigaiiuTi to which I have referixai tdiovn i? 
the iletiH'niiiiiilioii of the total solar rail hit ion outside our atimispherCp 
hy nliT^rvutions willi the !>olcmeter iLiid pyrhelitaiaUer at a stiitinn 
loHiltd in u relatively elenr ami cloudless region ami at a considetiLble 
allilnde alwve sea level. As long ago ii?i hVhriiary^, 11K>2. at the re¬ 
quest of She ITon. C.. I). Waleolt, anil for the wnsidenilion of llie 
Carnegie Tn^itution^ I urpe-d in a lellof to Iiim the utility of aii 

observatory for solar reiitMirch to In* loniteil al a liigli ahiliide and 
ehargtd witli tlie drLerndiiation of tlie qiiestion of the aiiionnt at Koltir 
radiation and the Hinit5 of its varialiility. An obsi^n atorv for sedar 
research has tiow, in fact^ tV'cn e.stabliHhcd l>v the (Carnegie Tnstitution 
on Mount ’iViboin in sonUiei-n California, after extensive leads of 
different propostai sites. By InvitaitUm of the dirtxdnr, l^rof Qiasrge 
E. TTiiIOt and in araird wish the authori}iatioii of Congress for the 
niidertakitig of o3>servations at high iiltitude^ b}" the Astrophysicfil 
Obfrierviitory, I have sent to Mount IVit-^nn an e,vpedition in charge of 
Mr. C. O. Ablwtt for the piir|Kifie nf delcnaiiutig iliv conditions for 
jdiidying the vjunability of the sun. 

The ex[wdition h eqtnppetl with bifjectm-bolometric and i\vrheliO' 
metric apparatus of the highest quaUty. and wholly adequate to 
making the most acciintte pofssible delerzninations of solar radiation 
and its transmission throngfi our atlno^iphe^e, As I have elsewhere 
remarked, T am tioi convincetl ill at il is possible to estimato esactly 
the loss of radiation in our alnicsphoie by any observations whaleven 
Imt it does seem that the e^Limates wliieh cnti bo made from the 
oh^rvatmns of the Jloimt ’VTilson expedition will be so close an 
approximaiion to the truth that if a notable variation of fwlfir 
radiation ouUbie our atmosphere occurs the results will $how it* 
Furtlienuorcj. similar observations are being continued as usual in 
Washington. Mr. AbiKit reports that file sky al>ove Mount M'ilson 
is of great dearness and nnifnrmity^ and that weeks and eveji months 
pn-ss ihcre without a cloud appearing al>ove the liori 7 ,onf so that 
observations may bo made almost every day with good prospects 
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of stic^.ss. It iM fixfuH'toJl ilia) tin* cx|icilitiuti will renuiin nJi Mount 
Wilson until tale in the nutiiuin. 

1 take ihis ofjjjortujnty to exjjttea tn}' oiiligntion to iho Carnegie 
Institution end lo I’rofessor IIiilc mid his coworkers for the nid 
and counsel lliey have so generansty tended in furthcririg the 
objects of the expedition. 

Additional details of the work of the .Vstrophysical Observatory 
will bo found in iho import of iJje aid acting in cliargo. 

NECROLOGY. 

oaviLLn itrrcncocK rij.Tr. 

It ia witli a keen personal regret lliat 1 have lo record tho death 
on April ‘22, IliOa, of Senator Orville If, Platt, of Connecticut, who 
for six years had served on the Board of' Regents, and who at nil 
time.? took imidi [HTSoiial interest in tJie welfani of tlio Institution. 

Senator Plait was iioru in Watdiiitglon, Conn., July 10, 18S7. 
After an academic education he undertCN>k the study of law at Litch- 
deld. He waa adrnitted to the Inir In 1840, ntid practiced at llerideii. 
ITo became secretary of state of Connecticut in 1857. In lS01-ft2 
he was a State senatori later ho served as a uietnbcr of tlie Slate 
houBo of roprescjila lives and as speoker of tliat body. From 1870 
until the time of his death he wa.s United States Senator from hi» 
native State, and his public life belongs to his country. T shall not 
add here my poor testimony to lliat of the history which will record 
hi-s contribution lo the national good. Ho was a man honored by 
uU and best loved hy those who Lftit knew him. 

Respectfully submitted. 

S. P; Laxolkt, 

Secrctari/ of tK$ Smithtonitm InsiHutUm, 
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Avi'ENPlX I. 

REPtJKT TOE UNlTKl> ^i'ATES XATllOXAL MUSEUM: 

StK: I tlip hoiK^r tn Hubiiilt tJic report upon ,tbe n>inlltlon nnd 

ojwnititHjii of tLo Niitioiiul Miish uiu ilurSoit tlio yenr euilliig Juno liOOS. 

At tin- of ibo yenr lilo oxi'rtvfitJoij for tltc now hnllOLug on the Urortli- 

mi Pltlo c^f the ^tuU acUvcIj^ cmler wny nutl In tUe nutumn the hmvy 

I’OtlClrtJ'lt* filUEMllltloiUl iJOlUpIctKl. Ill CJctoboT* the colltTElClS TS'€rO 

for tJjc Jfrnnlu- rt'^nlrtnl fur otitor wnUa tiiiil for tlio trliunilnjps 
Uj« two wiiirb^. Contfuels for other nintcrtjili; wero also c-iiteriii fulo at tnteirnls 
(luTinB the roiunlnsler of ttn- nh nt prtew whleh Lfwnre iLo imttlnK Uji of 
tlie fltniPtuiY- wlfhlu tLo tliult fliLiJ by ll wns btii»d 

Hint Work u|Mon Uie'Imsa^intMit mlj^ht bj Fobruary or Mnrt^h, but unfottn- 

nalu3y Uio winter wnw with mueb snow, whitb inlerferc'ij with qurirrylnif. 

nini up Lu tlie cbine of ttio HkcuI j-onr not ewHJHjh stone lintl Ijceii rcrcIviHl to 
wnmuit the eoiniPienetTiiwit of bulbltnjg operiitldiiR Ttie 44ite at whicli tills 
report Jrt wrltteEi. howerefb iwrEiills It to lie fhikl ihEit ibo flrs^t luisoiiaent «(oise 
w 4 iA IeiIeI oEi Auipist SI. niiil no furtlwr delnys nns untLelpOtA- 

tii n.'sgicot tu tlie Increase of collections, the jeEira rMord has never been 
oxeept tlurtitsT U>e in-rlLul Innoedlntely foilowljiif the CcEiteniilal E£hl- 
tildoij of l^^^lix There were the tiittial iLcecss^Eons from tbe CJoveramcnt surveys 
uiul throui^ti clnuirtioii nnH eielmtifjo, but iho Lonlsliuui PnrelutBe ExposlUoitj. 
held at Sb l/tnlit, furnished ilii epportonUy probably cot mon ae^ila to Ijo 
presented for securlu^ n very Innpe ninount of ralnable mfiterlnh e«jHvlnliy In 
etbrioloinj', mineral torhutilo®’. nnd other btiinchfti of the ireful Eirta, wMcb waa 
acceidiNl lo the extent of over thirty iiErl4Mii;K Only a small pruportlon of these 
olijects could, however, tie ell redly nddei] to the cliwldDd nnd exlilbltltm collec¬ 
tions. owins to lack of nail the screnter part hove lioen placed In Btotti£?& 

to Eiw^alt I he efiiuplcUnii of the n^-w tuilMIug. 

Ameni; the jtddItloDs from other ftourcea* wob one of iqiedai tnoment eon^stlD^ 
of ihi? Ijinse nnd tm|3orUint pEilvatc berbarLuin and botnnienl llbniry of Capt 
John t>otiuu!l SEEiltb. of B=iltliifiijre, which tile i>wner bns most i^cEierously pfv^ 
sentt'd. The foruior coniprlses over ItWpOfi^l roouutoil plnntSp and the latter 
above 14 ^X 1 volctfii«L 

The nunilior of accesaloEis, IneluiUihf ouly that Bmiill part of the material 
fjnDiii tbe L-^iMjE^ltlOn wbEch It wns poi^lble to place on reconh was l,Gajti, anii of 
spcdiueits 24o.?l04. 

Eiceiit for tbe crowded state of the balklln^ the Museutn Is now In lut 
tSooNl condition 4ift at nEiy time In Us lilfftory. The standanl of tbe exhlbltloti 
etdlertlonfl wns inateriftliy Improreil. their expansion pnictlenlly ecoBcd 

sona- yiiars a^. Tbe reserve, nr stdclyt collectlonfl were ext«ialTely utlliEcd 
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III Mif! promnllcitt of knowloil^, ami iluplli^^to to tlip iiiitTib<^ir of oTcr 

14,04 Vj were illMirllixit^'^l to rNJiti-jitluriJi] t^tsiMlKliiiii^iilA llit^iuitlintit tbe miintty. 

rtiicf f’fliFi/iwirirt. TLo rtxjfs of tlio hullilLiiFt tulvi^ tis^unU 

iI^Tinnd^d nltt^uTinj In llkt* ninltvr i>f rc|»jilrfl; "IJio ir^in^wirjiry s^lTCiiittlien- 
111 }? n fi?w ypjii-H npo tlio rtiiiijHprtln^ Iron ij%-or tho uifitn luilk 

luii* to 1^- liut itioHt Ilf tho rororlns: hnd ro fur ilottjrlii- 

rntefl Ihiit In IIhH tUy roof nLiui'o tJie I'itBl tiiiEJ. wiia nuntiMl e:xxwrlin^£itully witb 
hurlfip. nfiil Hlngi HatMi]* niiR>i4^4TiNi3i \ta in.irjiii^ii^c ELroiigli otir sotiHoti, 
th^ M.pfs of the nthof hulls 44 ml nf fhr miuiiiln nml imo povlltnn were Hlmlliirly 
troulr^j iltirSnu hiKt ymr. 'rbr fiirij]l ifii'ork tttwm the roofn oIjmi extenslre 

uverhcLuSItii;, nijd otvoniJ okyll}?litx m-fo n^hliHL The L'ij (nrjto wliuloffn tti 
urehENjIo^iiivt hn1l+ ivlileh hove tn^n iiEiprooelifnis 0 . L^uitltlon tKinlffrliiit ispotl- 
rtilliip^cv T^f-np i^nspJotety niimln'tl nml iiijute linn'lleiiTly HR.Mtr^itis? oh ever, 

IJL view Ilf IheeiwitiHj i^mrlEthin af nil the pnhile tmlL^ IIk* hiillilln^ of etily 
ti tvn exhlhltrnu I’alleil for, To (ifoTlilf, hriH-i.vi«r. for tJir rare ami 

arr:iu}fi'Tm>jkt of the vrry eiteiwlvo rimwtfkniw ne*'clviHl durltif? the ytfiir, nmlnly 
from liu' rAiiilftlnnn Ihirthnne Ex]N>REtloti. IJie fiovorimiein ftcirveys. nitil ji few 
Inrffe hrUar^^ ik>[iEtt|otiH. n crnL^hlonihle nmonnt of «torLi}?o fumltiim wos de- 
jLiEiiiiih^h Tile iniuiLier of [Hfriiomeki. Eiiti+Kn: 11 f iblit i-hamrEer roiiHirticteii was 
211% nnd of tlniiviJiT* In nddlthin hp ivhk'h uitteh Kliolvtnpf wfis jiut np Hntl 

Jniim- hoxr-A aifido fur tJje Rtorrtjge of uintarkLl In hulk iiml the dlKlrUintlon of 

The heatlUL! jjJaht, with tlio nddllkni of a few nidlRloro^ ttn.« fflron }jooil 
Htirtlei^ s^tooiiE wits ii]!iliitnlm>il from Ortotior UKM* ti> May o 
ovdrifn' i'f «iitet>n Imm n itsiy, tJio expendbure of etml nmountLrt}; to S^} Iniw, 
A iu>\v of teli^ihrmcw wait elTeehxl ot the tioiitltiiiln^ of the ymr 

whereby tlie eo«t wna HtwterJnlly mlni'i^lp ami iis n HjnK?ljd lire nreeantkia hLjs 
standard ittEinii l>c«xw of itio patltm unml hy lim l>birEH .if Coltitnhhi hnYO 
keen luHtidli^l In dllTeroiiT pjirt'^ i*f the Mnseuin hiilldhi};. 

tttif} —Xiw 0Ei?iiiLl3»itlnii ef tlm .^luseum remains the 

iw herotorore, eiri-nt tJmt n rietmnintiit of Mhicnd Tei hiifikw, w^Ul Dr. 
Ohiirleh rx WciktitL DJriH:ior of I in- UiLlrwl .^tateti liiHdoKit'iil t3iirvey, ns cn- 
rator. wjin cstaliSlHliHl in the nutEmm of llNhl, to pertiiU of iiraper dlrcvklon In 
the fieli^doii of obleetfl rein Him to thU Hahjeet at the Loulalntm Furelidse 
Rxpofittlon. 

r>r. Cynij^ Adler was miido mrntor, and Dr. L C^uEotiowIra afislRtnnt eu- 
rater of the ttklHlon of Dktnrle Areh^^oJocy. tii the DIv-lHroQ of Plonts Dr. 
4. N. [tone wflfi ncKnnml to iittsoelfiro cimttor nml Mr. W. Jk Musoy to iiMlRtant 
enniror, llio ponltLoa of aid lielng HIIctI hy the appQlntrtient of Mr, j. IL Painter. 
Dr. Jflun^ K tkuodSit, nsisislnnt ^Timtor of the Dhifilon Ejf Marine Itiverto^ 
tprEiri^ Imi I he exhlhttB En hlohiiry’ and had ehari'e of the colloQtlohs 

of rompnratlTe nnatomy. .\fr. tierl-ert BEirluT wius apiKtlnffN] nM it, tim 
DkDIon ipf IliM‘*^LH, rnnl Mr, 14. }L Hiiilhoiti, of the Bnriinn of Aaltnal linle-^try 
iiasKslaut eufttmjhin of tin? irelmlntladni^EE'at oullertlona. 

Mr, flinrhw Schiiehort+ for some yeara aHHlatnnt rum lor of ^tnitljtmnhle 
PniHintotoRy, who rMiKrtietl to neretit the iirafc^Kirnhlp of rvili^^ntoliMT hi Ynte 
I nlvmlly, hns Ijeen ^^m^eedoil tiy Dr, liny BnMer. VaennclM In the Rix^- 
lloa of Vertshrate PakHjutolii},-^^ were filJwi tiy the selwtinn of Mr, JnmcM w: 
Dtdh-y mill Mr. flinrles W, Cfllmore na prertirEiters, and of Mr. Norman IL 
HiiNM HB fliiHlKt'itit pr(<[Mjnttor. 

TIm' rollnwfne (pntli-mejt. to ivliotii ilip SrywMini Ijnft txKoinp JnilshleO; for 

Mn-Inea nr notcworthj contrlbittlunR. wm ns boDoriin' 

naaotljjtCd; lu liUiorlo nniLcobfa?. Dr. PawI Hnnpt, <rf Johns Uopktns nnlversitj : 
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In zoo]of:>'. Dr W, L, €ir l^ljTUitlCpbtn; In I^^otjany, CnpL Joliu Doiim^EJ 

Rmltb. ^■i^ BdiJtlntara; lii mSnernlt^. Kpt. L. T. rtuninlierliiLn^ nf Xfw Viirk < li^-; 
iu L>nli^l»3lEUiy, VmL Ia^U^t F. WanJ, Wn^ULu^un. 

. -tJcf Ui (he t'f>F^(‘CfjffiJiJRr=TLt? iiHrl^ml soufi’t? \st iit.'itssifiIciiiw iliifliii? tht* 

{ttkAi y«Nir wnH lh& T^oalHlaojt I'tin'kii^ Tbi^ uxii.lljUiDn msKle in tliiit 

colinei^tlon by ihf* Muiit^tiiii ithi>lf nuifiy ohjet^m Liicvjulr<xl 

Ehri'UKlj tlJ4^ Gdr(>Fiiini>ut iipi^rujhFbitlon for 4?xrH»4lMQEi. vrhl4:3i« itucb 

m tvyii5 swot to ihv iiiul C’Jnrk KjcposiltM^np wptp fmli^sequDiillly iiunrLiijnitini 

J]i llio pijl:>llir t^rloK tn^rr', .Vlntrli nvm ratensii'o iind noteworthy, w'lyrE* 

Uio imiili! <0 Uit- niiFiioiiii wtliNjtloiift by jiovonil j^oiri»nnnyjiti«^ hs 

mujiy fif Un* Tnloin mkd by ti Inrf^p iiuinbor of jEubriduat^ tmTln^ 

c^xhlldb!’ Lit. itjt i\vtfcfin^h"(», Iu fjiirb Wtin." tlji*tw i'lndrlbuthni^ tbnt tliL‘y 

III tmlk to ttlioiit ,'l*> i-^irlocitLt 11 f sijoc^inioiji. lfi^hSe$ Rvo oC oj;liIb]tJou 
l>r ih\ifi iiiimhur ‘23 I'sirri li-i^ro flUt*!! with t'ollectlonfl illujfLmtlVLi of 
iiiltiiTnl teuLi3oEi?(^y uhnio, fTinijirNin4> ox.-imnlefi of tlio natural niiU Ehilulii^il 
liTOiln^ilit mill of tho j!|jfi|lnkMi=f+ of ninnurnirturt.' In inmiy bnuirhi-t*' of mllii'rEil 
liiduHtr^'. riifotintimoly tUc nmiutscjoeut ami il^epluy of ibL^ In^ctmotlvo 
MintuHaL mufij Ik* rlt'fiTfccl uulll uiorv ?puit Ikixiuhm iii‘EiElii,b|o Iliroii^Ej thi? pduj- 
pl^dii I'lf tli'0 now 1‘raSTiHoj^ Ttn? iFffMirtiiioijc: af litM.dy|a' nlmi rcH-'clval luiiuy 
4iup<irtrLiit utldltloii^+ In Itiv wiiy Im^ iiinl pkn.*^ u|i|vm^ 

prtJi.te for exbl hit lull. TLo routrlbiitiuLi^t In ^^Llijiob^'. noxt Eu uxtii'iil to llic^ist! 
in mliicnil tcduiokn^^ o'Si-e&dliii^ly ystrliHl mul Intpru^tlni;. filoE*o t3n>3' rcduto 
to tho ouf^toiii^ and tiidLuttrloi of KOvumI mnl will rlclily j^ni^pluiiiont the- 

f^xlKtlUi^ tDlEi!t.1ioiin. 

Thron^ib thu nlmnly noted, the bitnl iitiinl^r of in tho 

XitiHinnn hns Itwis inrrpas?Hl to nbout ciaieHlflLNl fnllow'ji : ^Uilhro- 

Itoloj^y, USiiJIitfl ; blornijy, 4^i<HU:ii3 j 

The mmt nntewortliy ndflitlnni^ In rthniiioj^y, thtk»4e ohbilnotl i\t i^t 

UiuK wore fniiti ilio H'vonil lAlJinil^ lu twi^ni f^uiujitru nnd J^^inunp the Morpil 
Arelil|)old^o, nud tbo l^laud of ^MlndEiiiau of tlie PbLItpijLiio i;ruu|>! rraiu t^uotilu^, 
ellfT boiiiti^, mill vLiViM In western J^oeorr?! t^nsnty. Xow* Sfoxloo ; uml fpoin the 
A|i4iciie and Pinia IndUin^ of ArlsKmru ami the |iui1>lo of Kunl. To I lie 
Eionx In phy^^ktil niitiiFoiKiln;^' 'Wl^^ leld^.^l n amount of tnnterlnl Wqrinf; 

uiNiii Ilio mi tarn I hlatory of sHwenil rticcrt of lumi, csfKX’lally tin* Amorlmii 
[lidlatiK. Jdara, nnd K]1 I|pLiiom. 

Tlie niofft Tiu|>ortint niiiubtEloiiit In hijftuiii.'! jirrheolOKT oinisSstetl of Arahlo 
niaiiiiAorlptg nnd prliitA from tho Moro-^i of Sfintlaiiao, nnd of mlns*^ piittory 
Imiitec. ntid Jam from lln? OrlouL Tin? Division of rrohl^lorie Arohe<jbj|^ oIk 
talnofl two vnluEthle coHecllonit of iiiijikiiii.'UEi$ from Japan: many liiteir^tln;! 
irpeolnioiifl from AuMttalla ami Tfi,!aieiuln+ Cjij^o Colony^ Tburhedu (Germany), 
luid Bohnoiitl, Itiily; iiticI n Inrije nnmtHT of utoin- Iniplemuob^ aiTd jiotterj' 
fmm ilic TalrH Stntm, Moxleo. a ml Sf^nili Ainerlett, 

TbP‘ eollDetliPii nf tEmetmpbuf devlet^fl waft Tnert?nHHl by j^overtil ijlftrt a ml 
loaitii^ ami aekunwleditmenta am ^Lue to the Wor DeiMirtineiil for doj^ltLii^ 
iilum-miL^ pk'EVH of onlnanee, nmont? thein IwjiiJ^t mntiy of eoualdcrabte hlrfoiiv^ 
lutereFt. 

The Dlvlfcloii of (iEniphje Aria iwetTCil many i.'ontrlbntlQua from foreign 
exhlhltom at the Lonininna Purrhit-Ho Exiio^ltlom and tw^o pictures token by 
Diijjijerro. .\nionjf tlie ai'^nsakinfl In wnimlm were an exteiiHUe atiii very 
iH.'itutJfQ] eollreGon i>f glmwaivniw frt>ai the Pnlou Qlam WorhH; esaniples of 
Two w'ore Eind Van BrJ^^le |iptter>% and 11 iM3llectlnD Of typtwil Ja[H3ni}4ii'^ liud 
ClilneKe iioK'eSalua and ptittcry nml of Jaiianesi? hietiurrr work. 

To t*^ ralicctlou of AlUOflcan lilstozy' were mklecl TOR ohJei;t», niiMftly Ioann. 
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UiE'luaiuR in li ny |H‘i^njil tiilititiio' n.^lk'* Jiinl fixniujJle* of Uk-^ w-ciirJ ng niipnrel 
flnil other orticSf^ of thF^ co(f>nioS iwrlo^t lii Mtirylnml tmil York. 

Metitinn niny lien? hv nirtili' of itii^ |itr;:E‘ oil fhirtrtiU of ilii- Ktuiiri”^ JJuwjijjer 
of CLImiT jHiInLotl by ^il^* Kfitherlny A. OirJ Jiinj to Llic Criltod 

Ktotoa by tlio Government of Chinn, with iipnriibrSHtc i^renomieii til the 
Iloui^e. '['he pliinrc, In \lfi henvy and elflbomleJy cnrred frnnic of 

Mtiiii|plior wfnHh wus triinjffemMJ directly to ftie i?tiHtody i>f the Muj^uiii nud 
temr^nirlly LiiALilletl In the leetuie luiIL 

About ftpecJuiciiH wetts nettulrcd hy thi* llepLiriiiiMiit of Biology, the 

prlnek^ol IrK-reoKC^ regards number of i^»ei?fimuUA lielug liti Ihe dlvI^louH of 
PinnL«H liiiioeLH„ citid !Mul]tiAk!f, ILlioiii^!lt Lii Either hrntkE'hL^; tbo fiililltKntiH Were not 
]e&:^ Impurtiuit- The Dli'liEkiii of MiLftittinJA rt^idvoil luipw^ i?olfeoiloni$ eoniultt'^ 
Ui\i, miiny n.ovoU]e*t fnitii ^tdluyBlu eluiI Bio PiillLphliu* l^luniiii:, hesEdi^ ninny 
lutepi'^tliig ttiit'cEmetia from Miuthetu niiil the Kiuuorun 

dlfftrlet of WnF?t Afrif^it and Befi'r-nu |H|j|iut Ih Uw diivn S^en. The iiio.<t Imfior' 
tnht niMItlofLs to thu IHvIhIou of Blrdi wen? from the riillippino lAlnndfi, 
^rnhiyNln, nml CohIii RIni. Of rejitlkTii collecUoin^ wen? obtnhied frusn Jii[miii, 
rorniocT^it lUe Phllkitdne InlniidB, MuEEiy4?l4t, Chinn, Fnincf?+ Switzerland^ 
Jainkiitcn, GunteukELlik, ^iml !m?veml af tlie United The Ldvlk^iati of 

rishw nwlvetl hy trnnKfer froni the Unltetl StikU*?! Huronii uf I'lskbi^rleM tyiKs 
colleetlonjt frum - SnmmLiL wtktcr!^ riml IlrtwnlL nEid il very Inrp* tiijtnli^-r of 
rpeelmeim from the rnttfle nud Atinntic i’OkiHm of North Atnorkik. 

The Buronu of Miiherlofi wiUf nlsci Eho Innto^t nluRle cmitrlhutor to I he Di%l- 
hlott Ilf XtolltkskK, having imtkHferrMl i^^uie k^im.^.'Iiiiciui fruiu rei’nid ilreilg- 

liigft of the flttftinirr A/bniir#^ oil iJio ttk^oit of CulUoriklti. Other Juilportant 
ikeo^loint eouitirliitHl In ml skud rrenh-wnEkT Klsell# from Texiijs^ CcLllfeit^iljL, mid 
Mnntnnii; t\\v.ml hh-iitlfWil *q>eclnieiifi of Fldllpplue f^hell^ frEiin ttw 1 ,'oUi.Hi- 

tlon of the Into Herr >hdlsiki!orff^ and maijy niarliie nkollu^kM fniin AlitHkn. 
Willie no gliiplo largo i^dleetlou h'hb tky the L>Evision of IfiBeetri, yet 

ofl a whole tlm nddltlon^ won* of iiverjigii liii|Mrtimtv. aguire-,!iii Lsic; over ^H,000 
ifpeoEiimiig froiii ninny luirtb of the ofkrld. * 

Till.' lllvEiihfn nf JkliirltkO InverlehrHb'^^ fihtnlio-d from tlie Ilumnn of FlBborles 
:y:w Juti- of fi^ranilnlfeni fnnn the n^gkai nhoiit tho IlnwEikluEk [r^landA nEiil u 
[aree {.tklli^rdlon ijf urinflneeuits iLud tiaiuiileji of tw'iNin hot tom fituu tLo 
rniEyt* of the winter of mnd-n In tlw> on?cten^ jipirt of the I'oiktral Pnelh<?, 
The must liuLiortiknt siddltloua to thi< HolmlntholoKlml Colloetlon yvu» ji eerk** 
of rashes fntua Kg>'pL 

The yi^flf Inia IkVii eM|kH Icilly tiotoworthy nn mrardii the !iHTt?«i?!0 fif the? 
rtkllHAlniL Id till' DiiHsmii of Finnic, tlae nddltluiy^ Jkitving fH^en ver>' rikiieh grenier 
tbiin In finy previous year In the hlgtury' nf the >1n^^unu eiikhvin-hig TTtft Eu-cea- 
iiloTiJ* iind e[HM?lujeiL'«. Tldsi w;ih thleEly owing to the genm>ni 4 gift t?y 

Cn|iL Johu IioiitLo]! Kiiilth, of Ihdthnrpre, of IiIk entire jirlviiEo herhiirlunL 
whleli a]<iiie I'lPiitalniHl 1i]b.S*^1l sTHi??.‘hiLeEi» fruio dllTeti^iit rt'gkmfi, hut nmJnly 
from irrpidc-iil Ankerh Ei. ThJa Inrip? ami valiintite doEintloin iLe wijrk of many 
yenn* lu a.wmbUnj:, vrm neitmk|iikkiLn] hy n eholee ImUiukjd lihniry of over 
LMn.i vulnna^i. The next ItotMWtaint i^inirlhutlon was hy tniDsfer from the 
riilti^l Stntra I>efPLirti]H'tit of Asrh^ilture of kiAHCUj ±i|>rnd]Jieiu( fnuii iimny jknrta 
of the l-ntti'il Statttis nm\ from Alaskin rimiiliiikd. Canridn. Arnxh^o, Guateuialn^ 
ExirorH*, iiiid [ndln, 

Tlie Di-SKvrtiiient nf :n.^|ltlre<I hy gift lit the tioulpinna Fnrehase Ex|id- 

pUlori lm]HirlELiit H^Th?M of iidnernlh, OEiit etrawimle priphii ts fnmt Brnztk 
fliani^ (^c>lo]fc, Creen?. and »?vkTal of the aud thrutiph other rMJureofg 

timny Intert^tltif; nilii’ec^Bits mill ent gouLp. 
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Ttiiji ralJHtloiifl In FriTi?fnito|<JK 3 f vryrv iiLEiinly Inrrmsoil throuj^li 

the Siirvi‘j% wlilrU ihv ifrliielipnl oneti af 

JjiFKP liiiTnjw^m TiWmIIm Crum lV»nc?iWfv of OisiU^vIcLui Crtiiu 

Uio sijitL'44 Arfmiisi* Vti., Eiiksl of 1 >E^i'OJiLikn luiil CLirtM>ulFCi:'ri«ri fotSiSfclrt rmiu 
irolonado. A y^ry vittuubte flnuitstltlon itw >rtft by Mr, V*. O. UJrEcU ELiid 
Llf. lE. S. liaBAlor of I ho ijin? unrl ftEuml PiKs.-lttH'-iiit of he’^Ioh. Tiio RH-tlon 
VertcbS'Ektf I'tkliykiiiDUis^' rotrST^l twii hiri^o iTcpIloiL^lokkik from tin? Geohj|;lii-iil 
Sxirvyy, oiko ioad^i In Lbe Wasatoli Em woo of 13 k* BJ|; llikrtk hiiMlii, Wyoiuhi^, the 
utIkLT froiii Jlio 01Ip;«>cone of OoTrleli*, 25. I Nik. Tn rulwbotiiiiy. the most 
IfuiKirtniit JidilSl-Etiioi ^vtfrv fiEjcmt Wi fiTtocJinenfl from tfko cikjil iMA* nf Silo 
rmilfi ami Cntlmrltiri, BnizSI, niid ikN^nt llu* haiuo nimklkop from thi? 

hlghiT IwhIs i-'f Uie ntitlirKfite sorloa Iei tho ¥lotnIl>' of PutiMvIlIo, Fw, 

Ah cuHtmiSan of tlie tmUoiial coUoetlons^ the Muwuni (l<‘p€^TidJ? 
L'lilohy for LtH Inoronient iiimii tho Govoniukimt oiidorntlons oondnetoil l>^ 
c4«tutp]l!d]tnoiitH Eks tijo OoohsffEral Silm\y, HttheHn nf FJalkorli.'fi, jsovenLt ^i-f the 
L^tkfontiK at the ^s^t^.^^tIllClkt of Aj^Sonltiirf* etmn,^Hl with hloh|Efk'al in>K^.njeli* 
etiili Lhfi BiiiTfriii of Aiuorlcfiik EthTkeli>i;;y. thniTj^li In lla? histjir^' of tUo Mutioniii 
\toth tlio Annjr niiU Navy linvo miiKpleurniHiy, Tlie veary I3iu3teil itieanM 

nTiklhkhle for the 3 »nfVoiitK nay ostciiilisl auakuiii of fiofil wi^rk by 

TtkeEnlPer-H of the Mipwajm rttalfH 

Fd>ui OrhPlser. ir^M, to .\Jareh, I lie iitoauior of the Burt*aD of 

TlAherit^ iikEiib* exii'tuph'e €*3tt>1onkttciiLti in Uk,' CEkitti^rn |uirE nf t1>o i>iitnk1 INicitte 
i>>^n, under the dUroctioii of Hr. Ale^aoilrr For thr Burenn 

Ilf AEFkerhaiLi Kthiup|p>a?' Dr VViilti^E* lnvL>^ilgikiiHl thu a[Xva of Eitii'icnt 

ToEaiUlC eemfrivSIhEFitSoii Lti hoi it honk jiial Mrs. MjiHIeIh IApio jitm^ellHolk 

mntliiuet] bar utiitllea ikiuivnj; the 5^ulll ImlianH of >'i‘w Mcih^. Imth ijf (Uk'^ie 
LixjmlitloTk^ l>ro(lTicMTe of lmrn>rlikTit ndlciHtiins, K. J^r^hirtirR, 

who vlPliLd Lnha for the iKtiEirtnieiit ipf As:rh'!ulmre, btipnghi \*nck n luri^o 
doii of whJrh Jib eK^peclally rk-h !ti “t^jh-optem, Mr, A. il, MnUilnni, 

mnl^T It j?r?int fnnu t\w ^ioltbN<piiiiui lEifftltutEioL niatle o rwimMkiKvHancc uf t\ 
part of flM? Yukon River hm^iii of Alaska. dortiipT wlileti lie BeciiriMl fraitnieiitnry 
nonialEiK uf Hevoral liiler(*Htlik|^ Firljsloctaie imiiiiiiitilK. 

llefenaiLV ^^Itouhl &hi* * kc iimde ti> I l ie laovenieinK of two of 4 he mml ^eneroLis 
L^kefjoHorB of the ^luH^iLk, Dr. V\\ L. Abbott ansi ^TliJx Eilj^iir A. ISkloariiH. i^ur- 
Keim. t;. K Anii 3 i% frnmi tporti of whnni lEuijorhaot rtnitrllaitioSiM wen' TOi-elvod 
dnrttki:^ the yeJir, Thf* filmier w-lLh benfh]tiartero at !51nga|-h>re, Ikus ret'iMiUy injeii 
werkhijt In fho ,Mtiri,nil HVrqititK>tEt}?P niid nn liw kbiiiiln of Ratik:i, mil 

Karij^iatJi. where bis 4ietEilT+?il tiud jiabjAtnkln^; hiiiuirli^s have furiiiwlirtl iiupAt 
liuiioi'tiint n?HuTte hi IhiIIi xiioh■>]£>' 4iii<l ethfifibtj;;v; the bilter. who wdlh ibe 
ariEiy of ^fnj. Geo. IjCfanard W'mtl on the Lelnikl of MJntlanno, oolleeled In 
TheAEktikr bueti iLud w'lLb tlH! mniit} i!nn^ 

<jf Hold kvorL oonduetud bv uKglt^Lunt^ vt the Alutfoum. ibe fallowim^ iv 
meotlonwt: Dr, AiesJ HrdllTHEk, ilurb]^ his liiVi*stUgat3<>nit aiikobi? Un* AimEdn^ and 
Phnii^ of Ari»nno In I he Kprlim of ttHKo, olktEilrasl iiii Skiiinprtaiit kitU*]^ i>f ethiio^ 
logli-:k1 Kj^H^elineriH. ztiid Dr, rreili'flek ^Y^ Trm* niaile KeTer:il Nlujrs trlpH to la'tir-hi' 
plm^ 111 .VlEki^dniid niiil VirKlTiln fipr Uii* fairtH^s^- uf Kts-nrlEiff reiikithiH ipf tbe 
cetar.*eafw wUk-h tfLi-nrnHl In thiw rejflob dnrin? the OQtneoom( iM-irUtd. Dr, 
LeoikhEinl Stejiiet^er nm| Mn flerrlt W. ^Illlerp jr., itplhs?tiMl aTilniiilft ami phints in 
KwItzerJntid. Franei'p nml ttiily rhirltit: the Humnier of 11M4. Xtr, Roliert Itld^- 
wny. who wm In Contn idea fnnii Novemlji^r* lfW4, to .fntio, V'nt^K ohlnlntsl a 
lanpT wrle# of the birtla of tiuil country, iinij iv.m inatruukentnl Jii sj-'ciirJnj; 
II mmt Inir^rtnid ihaioilon from the imtToninl niuseuni nt if^vn Josf-. Dr. W. L. 
RiLliih xisUeil tin* T>imi4il f?w’anip. VIrKinIn* ond the AiltmnilELc^e n’^rloii nf »ir 
Verk, while Mr. Bnrtou A. Beiin collectwl In CarmU Cotiikt^^ w'cstero iCuryliiDil 
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Di', F, V, ifililU* \h fTelit wflrk ftir tb^ IW^HSrtnu^nl uf AcrletU- 

iTire In "rejsjis, Ariwirnt, urnl otitnhn^il mnnj plitiit^ wbU-li Iulio 

ftlnct h-<!n hr tlie ^EuKt^uiiiH niid ih F. tVKrk nkiidi!- lH)t4LiK^d 

yolJwUuitti 111 iiiiELt4.>iiinTn. Mr. \\\ IL wns lii JiinjJilciEt durtiii? ihti flm 

[uirt Riflin' yL*fir, HMd Uitor. itLTUuih^iiLkHt Mr, Robert fliiy, lu iiiu]i?r 

tJetnri tu tl]L- l>E^Mirtn](^iit of Ai^Tlt-ttltnrtk In Juno, Dr. J. X, wIlli 

Mr, Ji, l*ii|Titer, k>ft «i]i ji trip to which will lny ctrn- 

tinuixl EltlHuB tht sniTiimi^r. 

The Dci^rtiueiit nf riwrkj^‘ vrnu eiirklit'd from w'venil Lmi^lliliw Ihroii^di 
cou|>c^riith-c wnrk with iht^ IhiSt+M Sinter l^ixitoj^k^d Surre>\;inrtleli»ntcHl la by Dr. 

McrrllL iiHil Dr* li. tSaBi«kr; niu] In Jiiue Mr, Ciuirl^ ^V. 0]lruOH> 
anruifirmlilE^^I iith. of tlio Ikdd p^irlk-^ nif Un? Survey tu Niiw where ijir ok- 

n KTiiiill liut kitcrt^Htln^ series of fo&dl vvrlebnitn^ 

/^rwrorcftrA.-^Tlie uLiii4^if!i»i| tiiTnu;B<^EiiuiLt nf the eolloettuns hj 

Inw i-jihH fur M iiirs?n mnoTint of n^seEirch work In the Himly nnd TiiiiiiliiB of Mjieci- 
mens, BltbfjUBli Ji BmiliT ur h*ss iirojsrrtlutt of tEu- mcitcHui m-eU chI lija« Hlrendy 
hwn lileutifloc]. A full Ltimpliiiiiit'' wlib IliJs n^piinjiiteiii iwis nt jh> time lH?ea 
Ikus^lble, Blneo the alieotiEi]i \*f Eke wrjeutlhr zilnJT on I is past iiiid pros^mt Imnls 
ImH keen mtiirity 4 alwcirl>oil In thi^ rEu^ro r^in? tuiil priEirtt-n ntJon c»f tJio (trllinztiaiiH, 
null the Eniihiti^u^noe of the Eariltillion Mneb helti Is ukhiluiHl, Inm- 

evor, from ilje sclentIfle iturii of oilier IxiMtllntJfMiH. umny of wlinm liileresteti 
In i>TH> tir oth€T of EJio Bukjei-Es represent lnI In ilw Muiieuiii, uml they may vlstt 
WriKblnirton or iwve eiKlks-ikunf pwnt to t]niin ft^r tho ptnisisw uf liivc>rtH|;iiHaiL 
Tilt* resuiiaof unwt uf Ike Inipilrli-H eoEidiicfi^l In the lalinmhirk^ are 

only liiilLi-atei] In tlio maotiMTlpt wlihb ure v^iiurtlly n derii>rljjtlve 

hliMtors' of tlM? iiEitloiml cfkllLK^Ioiis. ooiiifbinlly iji projjroiM, hm lUi* ^vorklim tib of 
It e«>ljeclion fnciTii nny iuLrik'idar Efieiillly ur refsioii, i>r of u jntjiiyi of rikjecte, 
luriim tir NinnU, imiy leml to t\. E^tiHlllve miiirlUntlon to kutiwicHiBn, iniTillniJE ilLs^ 
hoinlTiatlDh UutKUBb EILO tuedtTiiii yf EnihSJi-:itt(in, fkmiv of the mrite Imisirtnol 
liir^ltBLitlniis uf tlie prist year. IjoELi hy nNsEsientx of [ho Mnsoiiiu ami E.y olkerH, 
hq-ro Is-s-Ti rtii folJo^vn; 

In tlH' 1 H-!!!trlniHnt >X AnlhforHilfipT, Dr Wii)ti.T IIoiii;(i iK^m „ .fPindtHl 
(Study uf tlip v*Ty fitOTiHlro Puptitu wUmLIous. (wiilliiufitl tilR fitmTiritjons iipou 
Uie i.rluiUlw uf tihil nearly cumiiIpU^I n roixin tin t!u« nupl Tiidlaua 
uf jVrlmiui, Tilt* cullurtidius tn iiTcliMdojfy uUUkihI by i!r. \V. U, ITolmcA 

ill t»r*tnifliii; ftulijw.-ljji 4mi [llnstratbns for flie ITiiinllKiuk uf Vortb Ainorlmn 
ludinns art] by Dr. J. w. Fusrkca fn worltliijf uf. tl» tr^ulm of bid nreent 
iarrliLH>luj;1(.tiI Mtdorntloiu lu tbu Ant I III a u Hi;bin, ftuvuriil iJiipa of rr^enreJ) 
III pbj'iibiil utitlii^riol*'!^' sH,Ttii»i«l tilt? iiltputtoD uf Hr. A If* Ilnlllukn, and u 
(wper dcitcrlpIlTp of lltp IJowInml luiiii i.thlt«?tlou of Itiitldhlrtt ntllj^loiiB art 
irn* wrlttoji by Dr. 1. SI. t^iiMiiott-k^, 

In till? ItPinirtiuoiit of lilulitta. Dr r. W. Tnw |iTt.<|«ifPf( n dlu^u.»,|« of tlie 
fusaU skiill of u nt'v, urnuii aiitl diNwlca uf .loa lion frrtfli <tn-K.>ii null tMi;iiu u 
iT[x(rt nn ihu cullit'tiun of ^Ipliluld wbalcti Ui ibo .Mumcuui. ifr. r.rrrit S. 
llllltr, Jr., fiitcnl M'lpriil muidlut nt ibi? iminral litatoi^? inuscujus of DjihIod, 
Parlm, IbtrllD^ nud l,fltJen In txnyjilctliij; blH Rtutllud nnii Idcntldcutloiui nf tbe 
VH-y tniuiHtlvo Kiist Tndinn LvlJbh-ik>D uf tuntiuilitlit Udniu;|ii^ to tin? Nuttonol 
Muspuni nnd of Mnili-rJul fttitn oibcr regloas. lir R A. Slcnrus. nLlle lti VVitnb- 
JtDftuii during lliu wiiilPr. clod led und donerllitd] ilu? iinlriuc eiJieotluit of 
niuuiuirtbs uijd blrOn tvlilili bo brettclit frim tlin i'litllppUios niu] couiideted 
tiK? Arm pfirt nf bln rejiorl ou tin? uiuuinmlis obtulnetl lu i.tounwttai] tiltb flip 
3l0icltrtti thoimihiry survey, 

sir. Jbdterl flbljjwrty continued tin? lirt'immtJon of bin inunuirmpli ou Qip 
birda of >'ortii nnd SlUldlu -Vjutjrlru. Tbe blnlEi obtulupd by Dr. W. R Abtioit 
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PEI ilif* Uilnpilti pflT flu? ivf^t tHjLust flf KuiEiiEtriii wpm tbo SDbJtct pf fftntly Dr, 
Clinrli^ D, Ulchn^Piul. nwi th<i^ \*^ ttir* !Uiun! f^xRliirer In KERmnnJnm 

mill tlie I lilim f^n. hy IL i\ DbftrUpIsor, wf ihv Survc>\ Mr, 

J. TT, Itlluy r!E>pprttM(l un n. <?oll«?tlPH fnini t\v istuinL* iif AntEf^fi niiil IVurtindEL 
Mr, rtnrtoii A. Hcniii, Eu ^nJniictSPH with Dr. i\ 11. Klta^iiinnjiii, iif [aiMruia 
workt^l up ftie i?p«?lni(MUi <if hrmigbt frrtui iJit- Ahuispd 

Uivfr by Prof, J, B, Sltvn^ In tt^^L Tlj<^ <.■hrlT^^rlp^dff' luivo b^?cii roforred to 
rAMztpr EL^Miinimiii. Jiiirl ttbe FjioJflc RhIhib^ nrii HE|id[i»d by Dr, 

( . IL tiilbcriH of Lelmid Stan font Junior rnivon^Et^i, 

Ift. W. II. Dull rpiuplotiAl a mrlHEpin +if thp Imiil niid ftr^h-wator luuUuj+lfi.H 
pf Xi>rtli Aip&rlcm nortL nf Intltuilo 4^^, revlf*^w nf iJw' class!lU-5iHop of th^ 
Anitvrlcai L t'yrkHtoiijjjtldri'. iiiul iifliw^rn uu liiml UTkl fn^h-waUor ^lii-l bv fnmi I lie 
ilnluuiiJiH and t'ciitnil APiiMrScaL IId ti\m linn hi iiTO^rcw^ retiorEf? nu tltti 
l^‘nltniilellld?e^ In Jattit ntltliondiEp wttli S>r. Paul Bnntw^li; and ph miePt 
iMitectina-i fmiii Itntvan of FEpinrrli^ Dr^ Will lam It- Aalitiipad lian alwiut 
compMtsI Ills ivpTk on tim ^niiA'rftimUj' Fpnnkx^ldan or niits^ ELXid Mr. D. W. 
CianillJctr lilts Iwn omatspr^l ii\^m n iimin«raRli pf tlm Kortli Aiii-orlmn jiiop- 
iinltot^ MiRfl M, J, Rartihun prepared for fho iSnreftn oE' riKhL^rit^ twi> reports 
DEI Braeliyurti tiiiEl Macnirji* wIEectPil at Thf IT nival la h jHlrimlji and hi AEibaka, 
ttiiil i^kOtJiiuid her <p!i tlie fwli-wati*!' -i-rtilis. iJr. Miirrii.^ Jili-linrdiwn 

ii?oui|ileL4M] n cDniprelienjAlvp iiioiioj^ipb i>f ilie North Aoierti.^iti ami 

I>r. T, WnylrtTid VaiijzliciD Raw mnoh rtnie lo the nifiElreriorarfiih corals 

Dr. .1, N, Rp?«c* reisjrtN ?ttitljifaDtor>' pntRn^f^ with Ills an the flora 

of Mexk-o und od tlie Cra*®uJttet'a> anJ QilIuckd uf North Aiuerktl. ^t^. WIIRain 
it >[axon prepureil sevenj jieunts ehi ferufl, and Jlr, J, It. Pa inter Niiidlal the 
Mi^^lrjiii ppkH^Ittiii of McMHjiixIa. ftaiiL irkiLn LKiunel] ^nilth, aftsHixiate In bohmyi 
uadliiEiEHl Ills liii'c^ffligahoas aiai llo-^ prlnthii; uf hl.x i^xtenslve ivorki anil Dr, 
tv i;ri?«>nkv iimlcr a j^rnnt fruiu ihe ^udtbsaulau iustUulloiL, heRim npnii an 
lEiixHirlant jiaiNi.*r eei Fk* cheIiEihI f^odijinrka af BotanJeal [llstor^,^ 

t>r. i.h'iji 1*. Mi^rrRl fojikplctiid il i^kiitTlIuttlurL to a history of ,\nieT3c^n 
^?4ilrk^jr ami ixiD[liiHcd ^iliAiEn'jdEijus +111 tbD origin uf asIxe^tEform Kcrtanitltie 
ntitl tbo ivualhnrliMf of biilldLm:; BtoiiDti. hei<eareli work In mineralogy 'w»m 
nininljr i^innjiist hi die ifliJEly of tht^ Blmctnrt' of nioteorEteB by 3fr, Wirt Tflissin, 
Dr, it IhLKish^r siihiEilttisI ee paiHXr uti Uie liryoitaii of ihe npcbeater l^lialeS, 
Tin? rcisxrl of i>r- An km ItniidflrMeln of V Enina* oti tUe Pjikwcolr irutpcla rs'pfti- 
senlcd hi ilw 3tti|jcji:!tiui t^^llection was rewlvud durhnr tbe ymr niiil will i^ocm 
Iw publlfihisl Ati liiii«jrhiiil iiork, wint to f?rofts tK^fciw ftie clwc of ilni^ 
was u iiiialt^uo of thi^ tyfn' sfkt'elEiicJis nif fossil Invertebrates coniiilaed hi tbe 
ccilJoirhoini of dm psc iitu. 

In Pah'^jt«tiiiiy, Prof. lA^k»r V. Word eomrkleted tlw? Kt^i’Pind jmsi: nr his oiuno- 
l^rapli on llie status of t!io Mobko^ie Rorns of lln- irnltoil Mr. David ^"hlle 

has tiizifle csfensivu im* tlio laieiK^ ix^IIihiIpd In the prejmration of a report 
otk the atriLllRniplilc nEit'^a^HslMn <pf tlH-‘ PottaiilU^ flarnn In the haalna of the 
AHHilai-Ulan treiiRh, w-hhe F- li- Kiioivltim haa euRntsc'd iir^m tip? 

llnra of I be [airanflo proiip nnd m the study of ma terlnT fr^ym AIuhIcii. 

DijIfitiiEJloii and rjTi'flPii^rc tyf Duplieato tnvurtetjirflt* 

TossEls III the niiinliE^r of scum- ^radiiatJy itr^e^tnl fn-an die 

rt,rtii?rve w'rlcM ilnrlnR the progn-^ii of fcw?arehcas, weru iirviiared for the ase of 
ecloi^'atloual 3is*dttiittfinH, tHdnR made np Into suiveral hiiiaJrtal There id»a 

reniahisAl on hiind for tlie mmf |tiir[iosp a few nf marine invorto- 

lircito unhiials^ and seido^ail lipeelaiens lElustratloR ttMlv wcTilherln^; and swii 
forma tio& Of ihcso !>cvnnil c<iltiA:tJDiiM« whlrti am rt^'ORulreil as vi^ry hi^tpfnl 
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In li-aelihii^ In thi' Ul^lit^r i4i‘]hki]k mail cvlli-i?t!t^, 31^1* 

itxtrre^itthii: uvi^r 14.1 >tXv «rn*cliiit»iw, tvcrt ilLftrHinitHl 4 hiring ilw: yowr. Lii iiuikluf^ 
w'lentific ef4tab1LN][iuti^iiLH mul iswIh UUuilF^ n\Kfni thu iinui- 

lier nf f^peoliiienjt ^virro utlHzjiM. tint nri cqiilTfJilcDt in i»h|jiiur>c1 In 

LliKBe ^mitN^trtlarkN thry dlnx. tly iH-m^tlt tli^ 4Yk]l4.^ tloiiH. 

Tlt^? f:mwaEMl iif itie i^xblblttutk InilUi i>R>vi*n(H nny 

o^t<^n4jrp itdillllQiuf tb^* tni]»nc tvlliiM:tEi}ikH. hut ii«r»^rEt[kpiiK htv fri?qupntly 
mh-rlTf^l TThlcIi nrc* nf Fniinc^lenT liuivirtninM^^ mdnre otlipre Hint luivo 

Imn>u fm- jjonip tliiit^ an iUhii 34 ^j, tint! ilit^ liiKtnllntlnri.^ In nil ^rfiinfbcft un? IjpUije 
t?f>ti5E|ttQtly lEn|jraii"4^ 111 iitiinaluK>' Xlu* Intiinwtlni: MulnyxJtm ecFlliR.'tEnii uf Hr. 
W* Jj^ ,\lkbott niiil Plil)lt3|Kl[tp ixilloplloi! ut Hr. l:. A. SE+.^rrw wym scijbMtitiitiHil fur 
i>f tho uHityrliil tmm ralytn^En 1 iJic- bnskolrj^ iT»lUTtLsju \xm renr- 

miifnil mill M5VdmI I'uiL'spJmnujt (>.\iUtitilei4 .Tf ilw^ Immllivcirli ar tlip I ndlnoEi of 
KPdtlMnfc Alii^kii werP lndtln1k>4l M'a IIh^ i^riblhlthni tii klHlcirti- jirLdwtil^sy wora 
tukkvl II hk-rlra IIr Idklk.nl iiyini?. mliiH Elf tlw? BUkElv arluoUil iniiiiiUR'rljitH. 

Tl>d I'lLtJrE* yDlliM'ttim «f pwhliitrjrtt arcbpoEi-t-y, cn^eiiBylutt tJw? 3nrj?o uii[M«r lui tl of 
the ti^iiiEtluH^tilAti lull 111 I ui^. jonnvnloil, In lidlLtit ttionnichty rfvS ?iwl mijl 

ttdIJ Njupi Ilj-Tllll U- lP|wlidLl En tllP ^rnkllP. Thu vlcJithltH in lIH^linola^- rpi^plrptfl 
fwiEiip inlprofit hi|f jiL-etH^afons^ l•^^|leol^ 1 lly lu Ltid Jluf^ uf p|i^»trlpfl] n|ij;iiiniiinfi flri"- 
nnus. flnd rnllrcdMl nEikllnniTcs. In tlio tnlloty ihf i-t-nitnEpfl eIi*' c'l^lli.vlloa of 
rmrclj nrtLi4tlc nnrp In poroiMnln, ztnvw. hic'tiuor. mul inotnl n'ork wjis 
by i:oiii]ri*lL^ Ifi u of KO]Mirme otiFU^, 

Tbfr l3Jll^k liiiihirtmit addltloiui In hlisUij^y iiin^ilfEE pi I uf objooln ^bkii lioil, lu^n 
obtninoij ikikil iin^ptirdd fur Ihd tlEji|jlny nt Ujq Loul«liiEia lkirulni?ip 

E.^pfihllJo|ii IHrlnrlin? n uhhiIjit of Uirjp? PSotSc- u^EinMUfitHn tlH+ nkPletuii nciil 
I'ttHt of thu iJitturEnr of u ■itiliibiir'-hcitlnui whello nhiint sn kmjf, nci'iiratply 

cioloKitl fsiMH of wvernt Eiirj2e hhiiIvph, mid 11 Elnii m'I i>f iiir>iluL'= uf diN^p-^pn 
ilflb£}A Thjf Anitirfccnn fmmnl di;lit|Jlt of liiiMM^tM wtm noiirly cimiplotcKl, nriil tlio 
nynuBtlo fipHf'H of mnririd inviTlptirrdofi waii yiilnrirod. A iiiitiilH>r of hir*w ornai- 
{p|i^ uT ImE^irtnnt rin'lcit utnl pirrifi lii'T^tilos> fovprol EulnoriiiUi iiurl j^iiii** ii'uri? 
fiiltliMl ri.3 the GfilldctlojiM III conloiij', hut ilip jnujst I'lati-wortliy foutiiru vcnn n 
jdtulotoii of tho ffimit ro-s^idi Hbuo^iirlmi n»|itlip, Triet^rainyM pri>rioor, i:idi.^DitlD^ 
ohletly of the ni-hiJil imnc^i of thin rrt-tiui'oiw uiotiiitor^ tho fotr nilriHliur iirirf? 
Iiein^ III plfuitiT, It Htnhrls 8 feot L* iutbes hluh si ml iEiyiiHiird^ 

Ifl fypt S lurllt'sit loiii7. 

I Tiw ^rtifiuuin bijEliJETii; wm ilttltod ilurlni; tbf* yisir hy :*:^^,fril jmt- 

siiiui, Jinil thci Siiiitb^uiEiin linlidJni; by HfijES<> jK^rswu.^, |]isiIeI:ji? mi myrnjEo" 
ditEEy mti^mhitioo of 715^1 nt The form^it miil of 47T nt tbd Inttur. 

.Ui'f lifilt* Mini ht'Horit,^Thi? liH'tutie tuiU wna ii.'wsl chirln^ tbo hi^ft hnlf 11 f tho 
ydjir fur i^pieral IruporLiiiit fu|iL tE<jri.H, t>ii Alntt h *l liHPn, Uto J lnu, Aurlrow D. 
Whtio dpllrorod. lH>ror<^ n ibpitispiErthi'ii nudloaLV. tho UfMt mnlur Uio 

Hflinittnn ftiml uf Hip ^riilthfioikliin lof-tltotlon. Idfi Kiihjwt !hi«3i]i; ''The dlpliH 
Tiintlc of thp IJnltEil iSEntf^^. wrlth wnuo hlritp toM'nrcl Un rofomi/' On 

Mtireh 25 iJio iumiiiiHU'enieTit es:t? rrhHi‘ 5 i uf rln* t -nltE^] Stntc^^ Xu Fa I 

Midleul .S^diouL tho I'PtHEiU-rit of ibi- OnltiMj 8liili^ iirewnt tiiiil ileltFurliijj 

tho dl[ilosnn$ to tlu* j^n^ulnsitoH. ^^uliitiliiy nfteriiiHUi liM-tures rju auulutfitml iiml 
liohiiih^l HuEiJdrtrt wore *dTOii iliero from Mnrell IB to Aprh 00 
miH|ilc¥ff of tlif- Blolr>s-Leul Sucloty of AVnHbliij^toiti, the epoukerrt Hr Alliert 

Mm HI, Dr l±. (A Ifowiird, I ir A, D. ITo|iklim, fir, iit^rpTo T, Sr(M>ro, Mr, Will lam 
I 4 - UniierkViKnh eithI Dr. V\ VV. Trtift, 

TlHyrugolur nniiim] ne^sloii of Hip Nmlomil Aemleiiiy nt Sclcm^wi wrm h^hl 
from Atitll 18 to 'ill-, tlu-^ iL-^^-ltire hall freJui? for tlie puhllp biui'thig^ timl tlip 
offli?e of Hie Afislslunl eoL-rytary for huNJoi*!^ nml 011 Mtiy 3 the hnll 
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Wflji for ciTiL* uf ilH iIhIIv Uf ihy .Viiicrkiiu liL^tttuli! tif Atitiliig 

E/igliicvriJ. liolillui^ uiiiiutil [ii€<*tItiFr In 

— ThA* Istsiiutl ilHirluj;; tLe pa&i L'ouiprEBcd tbe 

4 iViitiiiut Elf^t>ort of ttie Nntionnl for jncKi: toIiiilio S of Uulli^tJii Ko* JSO, 

tomilnff the tlilrd part of Mr Hotwit RJdffwnj's monn^pJi at iljo " BlnJs ot 
Xortli Rinl Aieic.tIcti;'” imrt 4 of TOlunw^ S of **C<iiitlHtPsilioR« Tnnn tin; 

National lierl>nrEiiiii.'* cntiticti “ Studios of xVloiittin aiid Oontrul Auierlcan 
PI[intfi» No. 4." b>' Dr. J. X- Ham; VDlimia fl of ttw mm& series, ca[ii|}OHod of a 
oJofflo iui|>er od ^TLe Ubofnl Flaots of lh& lAlond of Cianm/" by Mr. WniEani E, 
SaJforil: ami tlio gri'Uior of volmuo 28 of Ulo l^nx^eediu^ of th& 

Tlio Oonoiral Aiitiobdlx to tlw Uopon for «itu|jflfpeil two pmifrj^, otic by tin; 
Aa^istniit &,x'rt4nrr+ eotUlcd " Tin? Unir«l StnU;a Natluiinl .^Iimcum: An 
Account cpf tin^ BuUilInKJii DccupltN] by tHo Xutlonnl Colleetlojift," Lhe otticr by 
t>r A. K ^teyor. of DresfJoit, t^ndtled “ fftudb-v of tlio Mtotomrus iind l^lnilrt^ 
Infftltullonsof Xo^v' York CJty» Albany^ Bijifalo^ njid Ohlcfl|p>^ wkb Nolo^ oo aoioa 
EurojH?nii IiistEtnLkPiix''* 

Vkt>rkbjfr Ubrarj" of Tlio MoNeum now oontniiio nUaut 24.JT0 
Ixpuud voInnieM Eind aiThcnifn] rmi^pts, tlie ncblltlons rlorln^ the pnst jenr 

JoiviiEj- cvmprlrnnl liook^. ’’1*048 jainiplilrta, and pyirtsf tpf voliiiUGfl. It 
In ulikUy tlopotnlt^nt nik cs:*.'l3a nseft for It*? Iiictca«e»p bat a tango aMm of ibo 
tmokx nequliud for the C’la^sTflcntfon of tke rcjllocllons are not to trt olitaliiqil Ln 
tblii wny, anil the annilnlly approrwlnted by Coo^^ 1$ ontlmly Inado- 

upoite to miirpty ei'i^n Ibe nioift hiuiortnnt doniand# In ttilB reajHXb 

ETpwfthift *—Tlw exhibit Made by ibtr Ln ooninnedoti with tlie 

other bni^us of th& InstltniloiiH. tomied one uf tbt enpeolnlly noteworthy fcab 
urcs of the Lonbflana Purobase ExtxaisUloii, nt Sh I^uie^ Mo., which closed on 
Dta.'eiiil^r 2^ ilWHr Arranitenjetitji were then Tietfun for the LcwEb and 
KA|H>}fitlonT nt Portlatid<r Oit&, whleli opened on Jnne 1, and Lm to enntintic until! 
Oetotter 15. 1000. Hr. Frederick W. True was deslgnntcd an the representative 
of ttie Inattintlon ntid 3Inscuun nnd Dr. MnreuB Lyon, Jr^ rm eblef 
ngienr. The e.^hlblit for FortlJind. which luiid ncitva^'irllj to l^e plniiRed upon a 
mneti Einallcr aisilo than Uw? one nt St. LcmIh, wa« Iwnlr up nlmoeit entirely of 
Belecllona from tl^e latter, thuugh a few mondilos wett: ndded. 

ReBjjectfuliy anbuiltted. 

KicTraiin Katttbus, 
^Wftlgrir ifl frftufffe of U* E. Nolianul 

Mr. S. W t-JiSinJ:Y. 

^TtHproft/rtf 0^ iAo i^Jip«rA#rjnhin 


Api'kmiix TT, 


ttEpnirr of the r'niUF of the TiFEEAtT op AsiEitHMX irrriNOLOOY, 


Sw: 1 Iwv© tiH' bonar to nulimit tlin folkiwiiig tieport of tb? ojiemtlomi of Ok? 
BurDtiii nf Aiiicrkiin Etbteolcqtr, for Uio nueal j-tinr oninn«; Jnn* ari. iWjti. In 
nc(>o»x]nui?f> with the «ct of nmkiuij t>rari»]<iii " fur fwnlEnultig 

lugkiil reHenrthes flinotit; (ho Airerlonn hiEtiAne, ni>dor the diTectlen nf (be 
Euiilb^onlnn iDstltutlmi." njiiJrovtil Afjrll 2S. JSXH, 

Tho worlt of tlje Rttrofiu ban boon eumliu torJ In nocoinhiTice wlfti tlie plan of 
openiHoiw jipproviHl hy tlm Scorotjiry .imio 17. im The Hystiitnutk- rc- 
AenrohoR bnve boon ronial forwjiril hy the seven memben of the Bncenu'n 
Folontlfle Kliifr. Antlsloil by n larjjf niuiilier of aF!i4oeldtei« nnil eotljil)nnito» rttio 
Imro been chIIoeI on to preimre iintfiriit «i xpoelnl Hulijeota or to (unilucl Investl- 
natlouH for h-IiIl-Ii tbolr iinnlllleiitlotuii osiioctnlly nttiwl thcuL Durinif Hie ymr 
Horeu uioknlH?]^ onil n^iMoIntos of ibo OiiTetEii fwive niiKlr" rcwnn’lns Iti tlio floTd, 
the Tbilotl InclDtllnc iroiylutid, Vlrj^nin. O^lnbomn. Imllnn Territory. 

Arin>iiii. Xt'W Utoxloo, Oroson, nui] ifoilro. 


The nmniitit of field work han been souicH-bnt rortalled by the notcwillj of 
detolnlng n tiumhcr of the ethuoh>i^t>i the ofitee to assist In ihe mmpleUou 
of the Ilnndbouk of itie lodlnns (hJtlinrto referred to ns the ryelopciUit or 
Dlrtlonnrv- of the Indian TrJbeal, \vh1eU wns ileslitiad tn Ih* Hubmlttcd to tlm 
SwretntT'' nt the ehise of tlm y«ir. Tlm emartreniuht of the ihxi[«‘ of the work 
to Inelnde rot ^«lli- dvifiTlptVous of iba tribes luid their Hottleoiecls. bnt also 
impulnr nrtlelw invi-riog ilm ts liole mnce of edirwlojytieal iiad jiivimnloglcnl 
tvseureh relating to them, ftrnitly Inetwiwd the amatiut of lnrt«tlfnitl<>n »- 
qulrMl, blit the v-ilue of the HamUiook ns a work of roforen™ has U'on more thnn 
proportlotmh'ly hiereaHei]. With itip view uf n-vlslnj; ntnl nnlfyinn the (tnsit 
number nt urth'lejt ihwfaie,! for lijlrmlnrtlon lii(p the Ha mil took a e^mimlttoe of 
revision wiis orRuhluHl, csstwlstliw ef tamilmM of the Ttiircnn nml all nviiEInhlh 
reflldont aiitbroiKilojtlsIs. fenrti'eii in nli. who met thm* tJuifa* ‘«ieh we^ to 
dlsww the pnpcfH prftimtt'tt The iucctli],(oi of tills eouiiitltloe iinivei] Imth 
Interimtlij^ and ptoUiuhle, and s-nggL'stal the odvUtahiiEijf of hotLiluc simlliir 
oieollnirH heiwnftor for (lie iKnmssEuu of riwutrclms of the Itureitu. 

..\s n rtsniTt of tin? tiri>tmrntlou of tlie (wjwm for iih* Hiitidliook. covering, rs 
tliey do, the entire rtitiKi* nf Imliiiu ethiioloey aurl ndmlulstrntltnt. the rE<senr(-h«i 
tyimliK.'tiit 111 tlm oUlfe Uiirtng Um j-mr tinvo Imen exc«Titlomilly coiu[ji>etmiiBlve- 
every bnuicli of Anttir<?tsihwEe m*eah-h. Im-Imllng imiiiiittiloKy. [XNwhologv' 
lltwuEstles. HoeloliPgy. religion, Locljn«li.(Qf. umj iP)ithatli.-a, lum received such con- 
sldemtloii ns ilm etPuiprclmDslvo though iHHH-c^orily brief nrtlelM ffir tlm Hand 
iNwk reiiuIriHL Deslrles the nrttelcs tmitlag of ilmsc prltmiiy drimrimcntB nf 
rest-areh, imiiiy ollieis linve Im-ch prejiKml, on the various phones „f (be hlstotr 
archeology. Idography. and oduentlon of tlm Itiaiars lUid the admlnUtrptlon of 
their RtfaitH. WEth the exocpiloii of the blbliogmuliy ami Index, wbleh were 
retained for referenw. Iu prwf lea-iihg, tlm nmiiutn-ript for the llamlboolt. ao. 
eonipiinled with about (iijn lllustrafiims. wim anbmltlod to the Beereiary July 1 
4u ' ‘ 
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Utii1i>r tbo urf ihu i:^iiilL3i^oliiii InstEtutluii tliu V\i\et rlsltod Eumpc 

rpr t!ie t»unH>w of t ht^ hititriiJilK^iui] iVnii^rcss of A marled iilsts+ hoM 

nt Stuttpirt, (ifrnTiiTiTK, IS^ iShM. lu udilkEon Ut niprfc<cmtiii|j 

llie SoiUliHi>iilinji Ttif+tltnrlnii, \w wnreJ ,ih ijf (wo fithi-r iir>rHtil- 

Kiitloiip. jitii] nils iil^> l>y thi' rH'|wirtini'i»t of t^Nir- iim tiso olH^^Ssil 

for^rwfiiitntEyc Jtt tin? of tli4i r’lilttAi Stales irOV^?rEi]j>iMiL As ii iiioiii- 

I tor of ftwi ftf-Eont[fl(^ rttiiff of tlk> ^^ntUn'ni] MiiH?!Uiik lu* w^nn liitinistt^l wllli 
tLc iisli1ltloi][it c'OiniiilKsliJEi of vlnlHu^ ei iiEiiiilx^r rtf |]ii- |irlEieliiEil iniiseiuos of 
Eiiru|io for llio 4>r EtEiiiilr]ii|; lufEFrEoJitioiL lu Ih^ iitJILsurl In tU> ii'rt^cilmi 

Eiikil fiiniEhliEtii^ of lhik iH^w NdtLoiiiiL ^tkis^jiiEii tin .tiily ^2*1 11 it? 

FEktUsJ trimk Now York hi k-EOLi|kaiiy ivtih Mf. .1, |l, MEir^HlkEkll. of tlio ftnii of 
Iionkb|E>Wfir ^ .\riiMifi1j. nn hltr^'ts of itio now ikohiUn^, jiu^l Flynionth, 

Kuehiiin, Aii|^i»fl I, kiiiys w€^r4‘ U% vtNltSiij; t\w oins^MiiikkH of rjonilfiiu 

Oifori;], nntl C'Eiiuhrldse, nml rJshl ilays hk wEmlhir otii^fviilloiias In I'jirls, iind 
ocL Autfiist IS StiEtli^rt waa reaiohcsL llio oiKiiiliis sos^iEoii of lh^^ OinxiTt’^s 
of Aiworlii’nnlHtfl wha liold In tin* fori'iiEHnt iff tSiLit iUiy ninl wuh nttiuidEHl \vy n 
litrp;k> iJtiiikiHir of JikdkiqtH'rH LLittL oUil'^ ;[kroiulih>iil lEkc-EVuts liiolmUo); Tlla 
fCh]}^ Wiljliim 11, of WartiiMiitn^rcf. ^vlio, hi n-«jioEi!^ 4 ' to tKn^ niltln-sw of thf? 
|irK?shUHit uf t\w <xn4in’^^. I‘ri>f, KnrE loii iliii Stohu'n, Eit 

IiIh iipprt^f^Ukt^oii ckf I tie iijniH mid worJ^ of ttie coii^rr^ nud his plofiKur^^ at 
hnvSikj; tho Kt'?03i-rHi hi-lll flk 1 i(h iHpUa] olty. 

A r(?|>ort of itw last jueellna of rtw vonu^'^ liidd :it Vurl; -Eity Ih 
w'liH pnsM-nli.Hl by l>r. rrmiSL tiuiiorrtry Eihllola^lst nf th+r ilurotiu, and 

other njuMiw hiis^lnaas was iraiiaactisL MotiilM*rrf of ilia mogreiss were Invited 
li> take Itiindktskii with (be tCliig at his sTjlinriuiii pmlaEx'p whteJi waa feUowiNl by n 
n'eeplhiii In the jinlatv gantii^na. The King's liileri^t w^as highly mifkir^-lah^l 
aiJiJ k-oiitrlhiite^J nkuch to llie of the Ihirhkg the pri'wiice of 

Uie Aiibcrk'^kalstii m-eptloEis were nlpw> tield by Count VEJit Ij1udeik+ 
i>f the i\kiigreas. anti hy Mr. l-'iiw'ard 0:E.tiidn^ ttnttiHl flutes riitiHnl nt 
^Itktlgstrt, ^^ejssloiis iiVirrk' ladii oei AiigitKt 31*. 20* titiij 24, ond a lange 

utinklH-r of papers, dtsilljig In llie auihi wlEb fpit^tlrmit of Aiiiorleun hiKtary, 
ethuotaf^y, tind nre^beologyK wen^ hsitl. On Ihn-^ iStitb IM OliEef of lb?? llureau of 
Amerlefiii Rtlinolog>' dellverofl nil iKliiresi? an ^ Cent r Unit huts nf Atiiedc^n 
Arebeology to Ihiiunn IHstory,"' and nt Its clotso hi- pr(»!niT4,st to the etitigross 
a set 15 f Tn Isniikkt vohirneH, i^lnthig chloEly to AmerlOELn nn’lnsilfipj' otluiEjTtkKF, 
pifblLslied hy the KTiklthsonTan Tnstltutlou iukI two of Its l5greiiUB—the N^atlonal 
.Mkiseuui atiil flit.'- BuTxnkti of Amerh^ii KtliuulOKy—fur w'hlch the president 
cjcttrriElfsJ the thanks of the i-ongri;^ The Chief also a aerk's of 

idkEitogriLpha of Anierleaii [ikdlniiN, repri^iailliig ilelegntloELH wideb vlaSteil Wash- 
Lrtgtkjti ilnrliJir the wEnter of lOOtW, the sorlea Luivhtg tHTti taken i^ojikutly tiy 
tlio Tlurean of *\iuerlE-an Et1ino1ot?>'‘ aDil the Xsdloajd ^iuj^ciinn Varioiw escur- 
fdniu? wore nmde to poirda of in tenant, lbk« prlnelpnl being lo iiti-harrhausen, 
^wltKerland, to visit Ike Kite# of Dr, ,T. Nia^di's retTiit explomtlaiia of the 
fniuDus Jake-dw'olJIng atalions tit SehweTziTbIhl itinl Kisedgshati. 

After fltt' joljiiiiriitneyt Eif the the Chief prtKE^sled tu Hresilea. w■he^^ 

[iikiler the pruklanre nt Dr, A. B, ^foyor, dErottor of the Royal ZoatoE^E^-al and 
Atithro|iotonLeii] Slnsetini of Saxony, the rarlons miiseuina of Uiat eEty were 
pynndnetl, -\frer leaving IireKihin, a number of dtlcs lii Gortnaay. Holla tkl* a ad 
BelgEmik were vlisttrtl w Stti a vlirw- to uiusc-um study\ and on .Augusit 12 he re- 
turned to l^irl;!;, nml an the 2 idh willed froni Cherbourg, en route for Xew York, 
ttetw-eea the date of Ida arriml In [^lyinoLitbH August t, Eiad liEs detmrtnre from 
Pa Tin, ^ptenda^r 2 h, I lie Chief of the Hnremt vislmi aTul made atudlea of up¬ 
ward of &fi jiiusetirniL I'hew* opserratloni* are enilioilUsI In n separate reiiort 
«iuhndtteil to the Seen,dary' of the Siiklthsoulmi lusUttlthm. 
ew 1905 7 
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Mlioriiy nftt-r biy n^turii froiu EiirotK^ In tbs iltliif ftmml St iieix**- 

mutj in uiHkrtxikij llw? L^rcitnnidiMi uf a jinuiUifr nf nrlk^k-s jrf?lnlbjf; to ulH>rli:1ua! 
nrt nml urcli&^InKy tor tho ElmidUKik of me Tiiitlnu^. Amupp; tbe jtnhjc^rtj! 
tTi^jitiMl at mim loEig^li Hfi! ntitS^^njily, Kuivaii uf 

Aoierlaii! EElmiilo^/y, Itono^vork, tmtllnltn, t'ltff'dsvi'lHtiBn, wpiier, <^p?:nsvJTiffH 
PTflpblc Jirt nitJif* ami rjtmrrl^. niHnS vrork, ormiiii^ut, stTiljilurt, hLoIU 

|]wt>?i, shell work, pDd tclanewpi'lc. The only HeM work iindertnken hy llie Chti?f 
iliirlikg tJje year wan a brief tlnir m Ciirtlowii, MtL, fnr the inirpr'^H^ of n^tiM^rr- 
SuK ihu eaiikmtkiiL tbett* |jphik^ tTpinlocrte^l by [>r. rharloK t'^^ilnniy niiil .Mr, 
W. K. >rooreheaii! hi the wetl-known vave uoEir Uiat vllinne. Mr, Jr D. MeOylre 
Iwnl tto^un the e^Eplonillon of thh^ nive for the C’ami-^^lE* ItiHUlntkau la 
nn4 had obitiiimnl truhiuhU- evhleiiee of its foniier oeenianiKy by hnbiiii^ 
The preseiil work. H^blch eeunMiifl of exleiislvo o^nivnlhnkH withhi the otiier 
ehatpher of the iiivtTii, ylekled iinieh nildltLaaaL iiEuterhi] of the hUtnie ptenenil 
eba rji i -ter. 

tJiiHnif (he firnt few week^ of tliy your Mr. Jaaief? Mrioney, ethnoIe^tHL %vita 
ELt Kiipt^rt'lKliif; the fliia] liiritciMatlim »f I he KJowa henihlty^ e^hllilt 

In the SEiilthsoniiiii eeelloiL of lta> iiovonnoent holldluK, Louls^aua Ihii^^hnpe 
ExrxMiLtlom This extithtf eoiniirNetJ about l^h> nrtidwH dllluif rAf twt of vpM 
«ise, toptidtjer wllh oiie am} ci^uj^lsted of tM.1 siiuilJ shield iiHxlelsK 4 

orljfliinl nhhihtn. h tlpf mmlelK^ il p^IntlDip^ on hiielcHkhi. with iML^vonil r-ere- 
iiutEiLal hiiieen Diid snuiller ohjeetw. Ou ibe eoiutilotlop uf tldn wnfk, after a 
brbof leave of uhi^akiT. Mr^ Minmey returued to .Mopiiit S4‘ott^ lu Ibfi KLwwji 
cauiilry* OkhitianuiH bo roptEnned hla researi’Jtw, iuE^lwlSnc ttie |>re|Kini- 

tbkii of iPiKleIri iiiat the rtdlecilon of f^tLEiiotoKienl materiaL A [uiuilier of 
Oheyeiiiio tLpL lOLHiela wurb^ n\siy matle for the Field Ooluenhlaii ^liisettio^ uf 
€hl:Lvi|:o, iiiih faudi jifipvUleil by tliiit Institurloin as axitborl?^ by Joint ar- 
ratiiremejit with the Huretuj. At the end of t>ictoln»r Atr Clooney reiomed to 
WaAlilo^tbui niiil wan epiiappsl In writhik' a imdlinhiEEry psiiier otj Kiowa heniJtlry 
UP III iirniiit the einl of ila> i*uleDdeir yojir, whi^n he wns culled oei (o eiiOjK-rato 
In The p^Toratlop of tbe ttiiudlxKik of iho [milnTin, fnr whteh work ibo following 
arlMfrii were furnished: Aniwjtkai] mlmiy, c:nlti;=ia trsluv Cheyeriiie IrllM?, 
Kiowa trllw* uilllinry sovletlOT^iH iS'jpte, iH>|puldtEi.]k shields, skin dn*tvdiij?, sig¬ 
nals, lauffUrtiJi?, XluiueuEi trll^e. Ik-shh-x^ tlif*tr jilnitd lUO ail liar arikdes were 
preiMirE^l, treatInpr of trJliea, hlo;i,^jn|dilf^ of notetl indlaua, and olhiT subjoeta, 
la eoTa>eellou with dils work tlie iLvalInhTo liifonpottaii ToliitinE^ to the naelcot 
trllw4( of Florida aad the I2ulf Byitcs la-iierallj wan fouml to la^ m dedcient 
and eLinfa^>d tlait y\r. MoDp4-y andertuok nn Investii^ 1(011 of the nithjeet froiii 
orhfiim^ SUUTOW- A jMirt of the results Jias lieeii eiabutlltHi] in the [landbook of 
tlie EaiUaiis, fttnl tin? Coumlatloa lois la^n hild for np eKtemfrnl pajier ou the 
othnohTO of this rp^lnn (0 form n implement la hlH prevloafl niudlefl ckf (Jio 
RIotma trlt^ps of ilie etist aad tla? rlierokee^ lu the uteiuhtiuke he nho muikt 
vlseiJ tlH? pliutoKraphliiK of tUo latK«' wrEes of sbkdd luodels aial other parln of 
the lienildry eolleetlon umde by him durlaj? provlotw yean*, atal pn^^i^kred eatn- 
loifues and latiele for Kueh in^rtlouH of this juaterlul as were riMiuimi for the 
Burv^tu cxblbll at the Lewis ntal finrk Bx^kosl tlufu 

r>r, X M'lklter Fewkty, ethnuloftlsL spout tbe ttT^?t sly uinnttLS of tlit* year lu 
the eompletlon of tlve text of liLs uionEk|,Tjiph 011 Uh? Aborljrluc# cd l^krtii Ulro. 
Ife left Washington on Jaunary 7, lt»03, for nu exleuded n^ehL■ologt^^l3 trip to 
the |loi»iih|k- of Mexim, under a g^rant from the ^mlth,'4nii!au tustitullon* and 
rptiimiNl iku the Ifklb uf May, About tliree weeks were spent tiy f^octor 
Fowkes Su the CUy of ^texlco uiaklug nrninffefaentri wkli ofllelnh for letters 
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to tho^ wlio enulii uUI h\iu lu I^h? IlIm fFlii[Lii‘^. Wlillo iiiiL Lliiiii 

at tl30 eapltal h\3 time wn» jiroGtnIily In ?inii;rjlni: tlie CpI- 

ttsfltiiiw ill []w‘ ^tiiict>ii Nin-'HoatuI itud odo or two prlvatu <^l]wtloTW, and In 
uinkln^ SMn-onil ejErnnilu-tiH to uf ;tri'ltf‘wloijlL-iil Itili-rL^t lii iho innitULHi^r- 

htuMl of Mtfl iHtj, loL-JinJEnff .■MniTftl of rlw' mins uv^r Tc'rroeo, n.H \\ v]l as 

jit l!tta|Ni1n^ni niJil IIL Juan Toii|]iiiitiraiL Wliili.' nwaitEn^: of 

tntnHiinlioii frutn tlm E^ivkSiIoiiL to tlao yovornoi's *^1 Vomrnix iniil TainaulLimAp 
Doctor Fewhcn < "ucnwirnca, wL«*nc iic tnndc nlinto^^iidi^ of tlie rto-tJjl3o<l 

“ Vletury Htone." nr clilEiinlll, I lie l>[i'tnKTaph of tin* €^ii?fti. aial tlic fntnoiirt stonu 
T ijjin i. and umdf n tri|i tu the mUis Xfw’lili'nlni ninl ToEHniLlEiii. t^roiu 
Lise mill kunwii an C'nsa del TtiMMEtc'co hty nljtitlned of ttuicrlptioiw on 

tLi> rals^^d seat In the tuner room. 

Afler nrL‘elT|ti!j the iiis'csHory leiteis tliroaiTli the r'^+urttrsy nf t'n>sldeiil l>la*, 
lioctor ri'wksi^i procer^lcil to Xnlaiai, In the of Vem (.'m*, whU-U he made 

tlir hose of oiHirallorw diirltift FciirtuiTT.% March, iiail n joint of TiVlpJlo in 

that elty eoiaslderalite time v^na derated to an exajnlnatJiOO of the nnu;iilflecat 
collectimi of flo^’otaor f>i«li €!«!44 ns well els the (^illcctloa of Sefroni K^tafoiila aisd 
othiTH. Tlii^ Tlclnlty of Xalnjai wiih foiiiul to W Jlart3^^!nrlJ■ Hrii lii rtiltts aud 
inonEiit>i. innoii]* which nre tlN>se at ContolKr-, llaiidnHIhiH aiul Xii3ii|m V'tejo. 
An einirsioii was made iilwi U* Texolo. irhera there mro thlrtiH.^n or iuoee tarjjo 
ini;joi]<L4« some of which are eeldently the rcmoln?i of templfs of an old Totonoc 
city, Xlw) Vii'Jo, nti inidoirTLiiiiTd ruin af a Nnhnnll purNm town niciitloneil 
hy I tenia I Dhue and Gomara, \raB also vial ted in tlo luouiitoliis near the trait 
taken l;iy Fortra fmtJi I he coiwt to the <‘hy of Mexim In lastrocdve 

photej^iil^lu! of this mill wore taken^ and nates luailo on the MoLh and pottery 
fotiikl Lii ihi* iiel^hlKirtkHjd. 

t>octuir l-’owke:* made two vMhi to Um* rtihis of Ccmisjitlap Jihoiit -h« tnlh^ 
fmni the city of Vera Cnw. On the flrwt vlnlt Ite wms neetiiniKmled liy nn 
elilrhil repre=i^Jtitntlre of Governor Dchesa, by ttio alcalde of San t.^arhw, a 
EielsIitHirlni: tt^wn, rind by Xlvti iiiKi-teetor and owner of tlir* rulnsi. On Gse stsMiid 
tr[[^ wrlieii Imt atniit a at the rvtlit.-4^ (tovnmor thdnwn klmny |:iortalttoU him 
to eiutihiy llh? S4*rvloe» of tlie State photoKraphor^ ScQor Xlcnioes. 

At the of ^iLireh. Doctor Fewlces vlaJted the old elly of YUln. Elen do la 
Vem L'njK, now callefl .Antljpiap foumled hy t*ort^'^rk In the neighboriKNid of this 
etty hut on the o[i|iosEto aldo of the river he found taany meunda lialleaGoi,' the 
site of a largo prohiiftoric eltj, Other rultoi were olwmrvLd at Santa Fe. 

D^k-tor Fmvk'C^ examlhiHl wane of itm ahthiultlos about Cnrdova ami Orimha; 
bo nlwp vlklti'il Uie iiyrnnilil of ChohiUi m^ar t^uehla, ami about tbe middle nf 
April pnk^^idoil tu tiui State cif TamatilljpaH, a|>eEiillng about tbee^ woeka >nt 
Tauiplco In a study of tbe utiiLLeromf mins aluitg the I'amieo and Tiinilso 
rlvern and on the adjar-i.<nt Ingi^Hins, ami In visiting tlio oxteiisiTO abtdl bciips 
nml teinjite nstiinilA a mile enat nf Tumhieo nmt otherts not far from t han 
si to id the idil tuwn^ TaiujfleiP tkK-tiir Fewktsn found iiumerouis antlEiiLitl^ 

nl AUandrk imd ninmaifl on ihw iHinki of tik' Cbiiinpiyaii lagoon. Many other 
evidences of fonuor CNXmpumTp xif*- klOl§> pottery, Btone w'-eapona^ and ortmmefitap 
were In tblB region. The old city of Chiln^ destroyotl by Cort^i^ Hitunted 
nlKtiit to miles west of Taniplco, nm found to blddeu In n fore^ Evidence!^ 
uf tcnjidivp am] Inirlrtl mmiiala also turtmr ahnndahtly In this locality. Alaqtit BO 
photciiTniptiH of IxiwISp Jure, and Idotw found In tbe nelj^bborbood of Funiioo+ 
Tanipieo, nnd the lagoons along the bunks of tbe TaiulHti Rlier, were made. Of 
more than usunl iiitomst are tlie^e of tnrgi? stone Idob; at Altimilra and In the 
cotirtynrd of n lioieie In TainpIccK 

On Ills return to Wnslilngto-ii Doctor Fewkes eontlntied ihe study from bln 
nates and pbotogmpbM, nnd propured u genoml neixmnt of hU vloJt to Cempoala 
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and whiid] wti^i tfunKEnJ LUhI fi:ir puliUirEitJuii by tlie Kiultlii^rnlJiii 

Tilt jlhvjlrnthT nintprfiil liadc lndtHlE> Almiit 2CiO Irinje 

ni]mcroU!4 siuulJifr vlcivs, trut-Iikp^ nf pTfrlnsTniplian luid 
iiiiiMjr Urnwlnffw, nnd 

I'ynjs TlK^riituSp C'tLTji.il^gltft. was diirini; iha >‘i*:fcr tlie 

tIiLTidhiok Ilf tiso [iJilltLitB, |l:^!^lld|fl}t ^Ir. IkKlj:o \n m^k iif pri-j:<iLr- 

Ins; tile mnnuivirlpt# fnir jjybtE<[r7itfii]i. AriiMMijj tliD nrdeti'T^ iirlttfia Ekhrtor 
I'linrjtiiH (IutItm; ihc irni* ftir thi» work nn^ n^rlnittntx', mlendnr, cviifitlu^. I'Ivu 
C'lvUlEnd TrllNW^ furiJllcntJuii^ itFildtJitlmiijiH, pimi^u, tiiTstmtloii^ UMjrtuJii^ ti44- 
touia, [|]iiulli1h [lulI ihuiicrcI iKulJders, |Hj|htilnlliPEi, n.^rvjulcii]i<. tjreutl^. iK^^hiis n 
Diuubcr of blojirripi^lik^l nutl im-liPjnb^icnl urtlcle^ of n juure speeliir 

L‘liiirni-ter* ^Vhi^ ^vnck tTiiillup^ ItiE? pTmt^* of liulletlEi !;>i. wlileh rcNiuli'M 
mik-cIqI unjunlbluEMx^ wMh nnrliwjjopy ninl pilypliic ttf tlio nncUi&t 

AiesJCLiii-K. was idw lidrnsftii'tl tu I KM-Uhr Tljoiuui^. Tlibf n-ntiliig wtts ciPKujJkfEiH] 
Uk^ rtnl of tijp yenr. Hmtor TEiuiitcis was alsti frtMiuiintliy vaU*^ lUb for 
ilnUi rnjuEmI In ulTleEnt «3rrE^iH>n(ieiici> rfilatinj; Iep his HrHyjliil t»mncLcs nf 
r«teurrJi. 

Mr. J. K. li. Itt^ivJiT, cLliLkhjlod^t, cit llio be^lniiliis; i^f ibny^rtr lUi^ jkrqiiini- 

lioEi of vnrEoiu^ urtldr^ for the ITsLriEliHMkk nf llic IndLiiiiH^ aiknl msuiuuixi tin? 

niiil eJjiiHnnitlijn of tho ijuiterlul [><^rtnljj[]fc^ to iUv TrcH;|uolJiii siwk 
far tlin twiiiirt^ wort. Anion;; iLw^ ipftlelk's fiinil}t|>iij are tlK^e on Eolos^tlon^ 
L-lntiH iitnl stoniP-M, ixniMt^rntlonii, Htlvis. hTjveriLUkoni, inytlwdoKy, rollijlpiiij. pHZHlfr 
wiktiiSkEinu «iehJ wouiwl ’riio wort ut entnli^iLo^ the collection of Hnsnlstlc 
EniintiKcrLrn>q, f^f ^vdileh Mt, iliovllt Is eiiHtodJflti^ wtEt* wmiplet^M.j m fiu' tift eitp-at- 
InfT tlie otiJ L^nlH In ELupIlt^tLet wln^n the w^irk wns laid ohIeIo fur ttun of 
the UnnillHKkt. Mr, riowltt a\Ao Kiive innlnrlul esKistnnree In ftimlj^lklns; diitn 
miulrt^l In the wrreHtK^niiout^^ nf the Uurejjo rein tins; lo tribes ntkl ltnii;ujjj;Qflr 

Altr-:. M, i;, i^ievensonp etlimiliit;;Ei!jt, »\ieni the tiiontb i>f July lti New MexIcOi 
whet¥ slur InnI for mhijr* iiumtlw mtiklni; a ^ndy of Uie Ekrt:^ Intltu^^frfeji* 

leHi^Inn. Ebinl sen ]id i.i 4 .-*toiLiH ..f the Knfil trtlii\ It wnit otk^^niHl tli±it the J^ufil 
rittniEkwin 1H Uir?;ely ?^lmihiT to tlnit of the tlcpl nud the RSo (Inimhr imeblofl. 
Althonsfh the Zmlj wiPnjhIp iiunieronn ileltSes tvhlrJj tate both Linmim uml 
tJnS fomi, they bnllere nlm Jii n huprente power without fotiu, yet enthmclng: 
II]I form, the hrei^th of hfo—life bself. 'J'hnHc Udleffl iudlente Unit the ^nBl 
have rt^^leJi^,Hl ii hljiht r ittsii^o of i^Iture thsiii hjsH preiJniJHly Eh-i^j 
u]thouj;li It i-nii not yet Ik? M;dd to wlmt n^xtent ihifl may he nttrthuted lo the 
WrMifilMh Infllienee to which the triU' w'us nuipe Pi|r less «uEkJectiHl for three 
i-eiittwlirs^ VnrImiPi ihdEill^ relntliiK U) KuftI life were ImesElKtiteil. lUnl viilii- 
nh\e In forum tion niKJinJinir ujurtimry ? usEoiip^ whh ohtnlneii UinTUifli tlse defttb 
niid imrlal of Nailoehl. a e(i3+-4>nitod s^rh-d-cblef. wbijse ileuiEsie ^Kviirreil kiurlrk^ 
Mtk StevttUBon e stay In Ztiil! puehbv. Nntive plants entering Into the inctlEcliie 
aiiid dJotaiy nf the ZnflJ were nEso ntudled: the arts of iirfpEirlDs; and dyeing 
worn, wlikli Imvo not bc?eti prnctlecd for many yenns, w en? obaerred, and sijcci* 
loena of Uie natlTO umteriala and pierieos enkiiEoyckl In the !i?i well hk of 

the dyisl weoh were cthllected- Studies of nymho]Ism m eiubodied lu Kiifii 
toitllo ;itid remmle nrl, and Investlgntloim Uita the ovoJ^'day life* and eflikadallv 
the ehltd-llfe, of the pueblo were EihewJp^- mride. 

Batly In Augm a day wpn rypent by Mra. Stevenson with tlio Sonta CbiM 
Indiana to ninklnj; n series of photogmiJlMd of their auntml dcata^ The month 
waft ^HVujlTed prlnelimlly, however. In u (iludy of the m Indlfliis, a feiv days 
indns; alveii lu the nelglil^orlu^ Jnmex puohEo. fm the 27th Mrs. Stevenson 
reacbeil CoehitL whence n risit waa maile to tlie ffreut etono earring of 
congflrs on ibe mesa |0 mllefl dbtaut In Mr^, SteveiwoiVs eomptiriitlve studies 
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IntiTi hit, ns the-j nrf- rrffrrpd to In sf»Hio of I ho 
ninr^t ?i;nr+'<l luytiks uf tlir SCllflL Tllr flivt of S^^iitonitHT iVttP *^EliJiloyiNl In !V 
Tistt io tliL' mid Eiii^u ruLti^ dLrihiit IL* mili-s friKEu Hmila t'Uim tiniJ hr 

iiiuh iti|: 4i3psirrva(n)]i.s ilhkmi}; I ho 'r+'w^l tHMixil4> of ^iii 1 hli^foTisii’H ^ntiEii I 'lEirti* 

Olid Jiiini pQidjhlS. Tlio roJ^lEiun-s tsdEof^, rlEnnl^, ilIkI iliilly nuntolliH vt 

tliosf^ ^vore Tiikitiii! tn Inl'^ rhkH^Iy oIIIe^iI U* Chn^o of ZiiiliJ, dSlToroiO'^^ lii liui- 

jiloiso Indh^iHni; thnt dSstjnot 04>op3o^ ufo IhvdIvi'U- fn O'tcdMT 

l^tovolliiriii rotlirULtl ti> WurtllJlIidun. whtTo hJh" hnn slauv Ihh'ei Ih OlO 

lovIftiDEi Ilf proofii of hor ops fisc;. imlhiEtN. In tlio Twoidy-ThErd 

AiiEittnli tEor^i^rt JiiirL elh ii)»|mrliinHy sinriinh-il. In ilso i^lrilrfirntlikn of lior KM^vornl 
NMidh*^ oil ZiiilL ndEp^hiLth IndEofs^ liii. Iho slileI iiihnlk^iml idaiiils nf Ziifii. 

Mil HynilfiilfiijtiiL Eis iM]ilKKlti‘4| In ti^>^t!lh' Jind ^.YminLr iirts. nlid oSi Iho dyoEttp^ 
of ti'slUv fidirh-p. 

I>r. J, U. ■f'thnolofjlirti^ wns onitupf^l dorETit^ ihf- your In oofiylns nml 

|4n.-riiirlifi: fur tlio |iri^ mritorlml oUtidm^l hy lilni tHEiont: tijo Tlhii^lt riiillaii!i 
nf Atiiwkji duHu^ tile winter of TLJs work^ ilh ojiii| JolciJ, iHiniKlnts of liiT 

trontini: of dn^ m'ttored othiHihi^y of the Tdtip^t "II ]hEi|lvo lo^^tn 

ivltii liilorllni'iir iukil frih- Em nd^hit hniN, Iho iviJithi of tilH>iit ion j4iiip:'s. u'lth 
Inins^hllEiOLH. Itip'ollior nit|;i F«pi}tllHh yornlmi^ of H8 stririE^ fkhtillln^] Ul S|lk4 ikhil 
^V^niiip'E]—itItoifoMKT fnrrntiLff S^'n inmon. iXhi'tuT SivnjiEon liiif+ 

Ik [so iireinirkHl itra ininn t Een I iimntntw ii f ihe I>Et}i otn. lUihln, Jind ^'Uinilt l«n- 
i;unjLres fur liifrcKliii'lliisii Into flip lltuvElIhPihli nf Imlhiii Ijtumuiia'^s iinw In iinirw 
fkf |krk^E'<"'*^'tlnn iJikclor llk-^ flln'iiliMi nf Itr. FrEtJ'ix Ihmss hiniLkrary iiliJlnhu^^L'^t nf 
the rtumtu : nml he Iliih Ihh^i on to i.^nilrLhiitn Hovorikl nrth-loH for 

the IlntldluHik of ibo Isulllkikk, ItielTiilltkpt klnshlEj, Sinuo^si Ebnil nmithiE;^ Ekrk^^ts 
EEiiil tliiiiulorlilnl, tniom ikdi!^. sfona Eind wikofid orKimTsui' 

thm. 

Iti-, A. S. fjntKohot, elliurjltiiflpd. iviniLniiiNl h]ef WHkrk on oi^Litii uiiHiilidjeil ILto 
l^irttle i«ludle>i ivhleh Jl wns boiir^l ^.uuld he ivinikleted for jjtiblk^tloii Wfure 
hire rnllinpt henltli lundu fiirtlier liuiioKslhlOH but hj Jutiujiry hi! waiK 

ci^mpollr^l to |>rtik'rflcnlly rplliic)iLlsh hh <>frtprt8» nnd oih ^Ifirc-lL 1 :e witst idnix^l oti 
fiirloEiuh. 

l-^rly 111 the yrnr uiTEiuptPinpiitti were luEido with tlu* t'nlli^d SLitt-t Xatitutod 
^liijH.‘'iiiii lo b:iVE^ [>r. Akei UrLilEekai+ eiiriiror of iilLynli'id ]ii]lbro|Hkhkj;y Im the 
^In^iH Uiti. vEsSt Arlxckim niLil New on tu'lniif i>f lik' Kuri'iiii fikr tin* iniriNkw^ 

fkf innkiiiE t'liy^h'i^K idiyHlnlrkpdcid, kiid iiiHlli':fU oEkkermlloirs nniiukit the Ar^iehe 
JEiid rinni fndlniiH. Z^nvUti; Wiik^hlnefiHi on Jniiihtry' 1>iHdE.>r llnlllehJL li«pLu 
Ills sliiilhi4. live dftys Inter, on Uk^ 8iixi furtoH Aikielie K^^Tk-rmllkur when* hi^ ri>^ 
lUEElin^tl tint El Fetininry t\ wluu he vlsItiHl a kJ^ni]k nT AiMiette tt*sh1lii|f to^ar wlmi 
Ik kniiwii ns thi^ Hnwinllh In tlk-^ TdiErk lElvi-r Ih-khin. Frukk thEi9 hk-^ ts^ 

limmL Lo Snn t'ltrlnhs, nnd on Foljninry nrielied tlii> Ijh'o KtsulEin AhnidJe 
Sehofd EE Ell I illHtrii't^ si tun link further iiurtibi^iisl: on Lhi- n>sbwvaiikkn^ l.kii Febniur^' 
:!!iPt DiS'fiir tInllh'Kk otnletiTorhsJ lo ri^Ai-Ji tipk^ Whitt' ^ronntiilit bniiirh of ibi' 
Apnehe. Iknc wait ikmveiitixl from ilolnj; ?si hy exir|iEloii»||y heavy rsitiLs, r>n 
Mandi 1 lie vriio uhle tik iinMnnnl lo AdsL+whoro ntudh^ of the Flnni trllo- 

ifVen-' uiiide. Frum Mjareh 12 Lo h* he iii hm jt t'nstrL ItlanoEL, fht tliii latter Ehite 
retiiriUHl to CiiiiEi Ikt7iiiili.\ niid theniv jtrois^Hleil ti> Kl Piifut., Tejc.^ retietilni^ the 
neierviktiijii kd the MptivitleriJ .V|kaelip 111 Xiov .Mextwk on the ifkilL After reiiinhi^ 
liij: six ihi^H with the ^ti«seidor<is^ lhn>ior HrtlHekit iN^piti ftln reliirn Joi]rij+'j% 
rk-jiEdilnu' Wuslilii^ikii ^slairc^h 31. 

Dtirlor IlnllkiLn's rtMeriteht^ were einnlui'li^il with Lho olileid of suEijkli^ 
i]]i-tktktki; tdkf fikmier liivestlifnllosis Eiuioiig ihe sntne lutieh ikltetithtn as 

]icisailk|e was ilevototl to the idithLreii, tnun hLrtb niiivimh tbi> niiintier exiLiiiluml 
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helujc; iHMirIjr l.i!w«i, fulirr lm;fH:iTtdTit ri> nliE("li wiui 

Wiw ri'^^iTHldyn iiHirtalItjf, mitivs' Itytrli'iiiv i11b4*:lh4^ \mil i'sjnirlvt* 

llliaillH :LtHl firiMitly riifHltntLHl f>y lJn‘ uiTlidillfi ^^^ 

Ilia hiillan riiTI(v, an^l mat wil]i; littip iklijHiH.'tioci cm Ilia |K3irt uf Itia liidiniirH. 

Iti arklhlf>ii To IiEb ilEml liutlinvjNila^^ia rUin^^. THietor IlrilRakii 

In fTiitJiprliiif PiM'iliuoTm at utwmt naHlEaliiiil nm] planfc^ anil ii 

tiiUEiiliar Pthijoluifk'nl oUJtNL't^, llp pnwTjroil oiia AKua'Iia akiiM niiil i^^tiiplatt* 
Ajirti-llf f^kalatonx. iilul In aililltloil Ut UillkLni: {^»a^rT]il]Li|U4 uf vjilua itliiyJji: tiu' 

nnaiant nilnH 4»f |1 k' jfOEiarnl . .. inuiiy an'IitkoliH^lonl }-|MH4iikaHK 

hllkartu iii]i>JL|i.Ti»hi1 niliiN \n llio Mliii I'rtrUiii VjiJby, 

In April, Mr. R I„ Mawalt^ wlio \v}m iliiflLiff liii' winiar nukiirlk)* hi 

pn^ptirlji^ for Uw TMimiu nil nrolnwliiiriafil diuji ^if OoIomliId nwl N>w' ^^fnxlao, 
yVHUi loiiiiiklsju] 0111^1 ti> pr^K'fNnl to ^>y^' Sit xii'ih for tlla puriniKt^ laf injikltip: as- 
lN>i fliiioEiir tba nm lant ml^^H of lln^ :^>H'3il|ril I*aJ«Hto PbiiM^ 
41ritrEat. Ills flpMt work wim lln? liive^tlKnllon of tiiiiuamiH lU^titTlatl nnrl-rnlnail 

puaMi^ of nw- TanMt lrllH.H. TliLs wm follow aO hy axi'uvnEloioi tff nn^loiil 
niiouEiilt^ hi Otfjwl I"ELikjrntip wlilrli yleldotl rakiolt^ of a^Eivjkilonjil Intoranl. Uja 
w'Hhl of ITTp tiurlalri warn iinafpvanhl, nml tin* i<ikh4>«ii> 4 riMiiniitH of simriH tlntii iihi 
Itiii1lrliliia1;>4 wart' nhlU>E<|iNl arnl forwanlftl for ntytSy In itn^ XnlEotinl :itn!4i-itni. 
Tl 44 ^ .trt roinnlibs i^imiprlK^^ muiianmK oiitln^ anrtlioiiwun' VE^'w^Irt mnl nmiiy fniji- 
wltli ii niSr eoLiiplaiui^Jit rpf lin|f1oiiii^ird uf InjUo niiil ritolia. Sir. LEmvatt 
w’sis forttiiLala in rfflaliljjjz tliLn urtil tHH>t In nti oxn^pMciinin.v ivat In* 

tipuiifl TFiiiiT wlIhlEi i-iiny roan lu At tha i kw of tbo year Jia IlheI HTiiip|at«| UIa 
RttiLlli'^ with Lie tlia liouualiirlt¥^ uf Pnjnrlto L^laiif^n ainl w'jih prttuirEiki^ to aiijjorf* 
0 X|>l»ra ihf iklnic^ius iLtkki aikikunmlinf to tlio w-i-wt mul tha Jaiina ViUloy Ih^'ijoeL 
III .tuna n raiHprt ratLal!ilii!i: Tita llkironii Ihtit iniiMittuiU tiiiEli of jiri]il?;tkirlo 
riiniailtkH of innii nini un EeneI Ihh'ij tEUiila oii Ilia niia of tlia forlEii^knilTic 4 Tiitnart“ 
towo Kx^it^Kltlou. tiojir Siorfolh, V'n., Sir, 4. 1>. aicGuEro wain .^«iiiniliwlotiwl to 
yS*d| llko hieailSty iiehI r*^\iort tm ilu^ altELnaaEar of Ilia dtM'ovarh^ iiioLla; Sir. 
iErGuSra kth-ieT cpeio i%ny ivn iJn? o^lhpHltEEkii ^Kiinibi E^jItE^atiik^^ wuali InforEEusi Inai ns 
xvBK nymlliilpla. eiehI JiittT n^Hirlnl Mint nltliriin^lj trjKreic of liiiiJiEiii i^'tnnhiki IniiJ 
bean a3L|N,i4i^>tI III ilh' axmvrLthkEiH of Uh^ axikoa^UlEin E'uitirKiuy, tlia raiwin* JeluJ h'on 
j^ruitJy asuiTsramtotL l-lia rli^nxpvarSats LtoLit^ m\^\ milfunn In i^JinrELalar 

wHIi Ik' raJlH^ rtf . at liar iti tlia Ctii^iifionko-PoUniicie rvaloit 

Tlia work «f l>r. PmnK Iroiiurnry pRIIoingiiitt wnw i-oiinnisl to lin* iirapn- 

rntliAh of tJio ilniiiUMNKic of Ainorlnin wlilah luis Ikm'Ii inular wny for 

ij^i-aml yftippa Tlu.> loEilii juirt of ilie tlk^kl work for tin- Rrst imrt of tlio Hnitil- 

iMKkfe wsiw aliiMMl iliirLiag tUa proiiiant yv^t .. s^puiu Jiald work iltvili^ntHl Iei Eka 

anilNmlla^l In tln^ wN^iini pnrr wnn Lifcan np. iHH-bir lu>m nlE4> funilMtkkil ilio 
nrtiala on 3tin4nu};i^ for tha IhUkilWk nf tho IolUiuls;, 

111 like aikurtio of iJwt Iwadl yaakr tlia ftElJowliip nnmin^TliJilH for tba HitiKllwNik 
of Aiiiark-nn ljiii]rnLL|:t‘94 liEiva lnHfik HuliiulttaU- 

Klir, P. K. itEKhhmk limtimiEitkTn] noPii on Iho MiipEi rAtliupaim^in 

IL rir, X. Krfn^iar: MmiitiiintEanl imttnE on Ilia Yifki {Yiikluu 

:t- Hr. lEalntui tt- riixim; GrnnininElinl tkEitii^ 4Pn liia Slnklu (IhijEinnn 

4. Hr. WillJrini MfiiumintlaEa uotis 4m tba ^^^nlk nail Pe« C AIiroikiiulEtn 

Stoafc), 


br Dr. luhii It. H Waul nil ; GraoiiniiLlisiE ntita^i an iJm^ DaLkoMi IKEouikii 
0. Hr. Joiuk Et. * Sw Jill ton; MniiEimutk'nl ivnlE-si tm fiia EInhhi |Kkittn»^4oti 
Htoak). 

7p Iir. 4ohit li. KwuiiEon : CimaimaLtk-al i>oli>}i on tba+TiiOKlt I KE>hii4a|mn ifttnu'k >. 
K Hr. Erniui ItonN: fEmmnmthnI lojU^ on tlta KwnkmiE f \V EikosLuy st.H^t)! 
&. Dr. Ernsra IkuiN: Gniiniuiilkikt Oouv un Ltio C'btnook ^CbUnpohiLU i^tiH-k). 
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Thu* niiinEiH4T]pt>< xMll Chiiintmiilln):: 

h S. ll. Iltnu'Slt; Ciniuuimllriil iMi tlip i tr«H|iioStiu etui'k). 

1!l J>r. l-riitisE Ikpart^ riniihiuiEitlf^nl iiivt^ J-Vkhm^ (K-^kliuiiiina >itoi^k). 

^ Ilf, FrJiis35 ikniM: 4;miiii]ifltk'nl tiutwH on tin? IVStHHliltin U'hEuitin'wyjiii ftt^ckK 
Dorlnf? till' ji'Kir tlji> iiijUiti ■>» Itn* by jMr* lb 11- Kb 

I'lnlTp Ikb Ikfn^n 

Tbi^ ..ml iibiifc 4 jT iIie^ IhitiiUnicik ut Ltiupuiki'^c hiw titLtlcTiri>m« in* injitt^rl.il 

i-1iniii£e. Hy fait' nn It WAH. iliviiyil iliIvIkhM^o ti> wU% l»rk^f«T iirt>a'b^ mt eIk^ 

gmmmnr tl]i> n^tynlnlni; tif f1ic< itnrfEia^ru imrt iyf lln^ i^iiEitlia^Dt. 

Jire ilii? TlliiiiSb ihfc* KnlJnli^ ith' Knia^uil, niu} ity* <’lHnimhaii5, It la 
hImk iJi4>'iikiH I XLiUisuihk^ Eo Eiihl Jl itk^^tt'L yf liTiif? i.if 1}W itllESil biiki^iiakitF^ kkf On'l^kii 
ulJM'li v-'un ilurlia^' tlit> yi^ir ISifM-rp hy Mr. HI. b'lulrp w inj sijIisikltUKl bln 

nkfitr-iinl fin tbf riMTwi nant 'rLtkllniii yf tin't^nni ilurLn;; thi- pn^'iif yenr. 

ft n\i*t nin^iiiHl iJmlRibli- tti nM !4ci]iLi> aUitn n:-hLtln^' lo tin* fymnitl»u yf tbu 
iikjiui] In ilLhKHiik, wlib-^b HxKMin.Hl uf likkiNiitjiin:^ III iinlpr tu cltnir tijk <ifkiiie i|iipj±^ 
tioiin rcbitlik^: ri> tbk^ rninlimn-tiUil irnlt-i at tbiat tiiinlly of bini;:nti}fi^. nil 

nut InfomLAtbin un UiIn b? di^iivni fmtn ciiic htfumaiiiitp It Fk^^iiitfL 

llkil tM iilitnln Hklilitlonnl xiinti^rlall frtmi olln^r atiPnrtiti ntnl fmiu jiiinEher dlnU^'t 
I-'ur tbiit ttiiMiu ipri^pumUann ivi-nk iikodt m nfinl Mr.. R Hjiplr to I In* inkpcr 
Cnitiiubln iCivtT ti> muke ii iitnaly at tin* ^Vn^^cu. In tbi? pmiknnniinii of this 
work tiK* Kjitbljinik>l riktlnnrtry, «in ItnUttlti 21 p. yrttA nmiiijif'il ninl *:?£knietl. 

Tha wiirk nil ihk- iiiiiithiTn jmntp |aiii|,T:iiiitf^ wiW riniulfi' utnl ciiDr- 

l,T?lk- iitdd utork. fur only of tbt ]Ei3t*™kL[a*rt xkf thi* Unit StriEf4v ilkt? 
Yurbb luis Iwti tikkois tiikn Ibis trllK? Iwlnp lnmm=se it !n.noiw itnwii ISk-^ly 

tik fiiTuInli nnitnHiil tiuil vrlU tk€> not only of linimalsllt rnliic but will nlfoiM 
kuowliT^lii'U?^ of tbi^ ^Hy bi^tury nml itmtoiiiEc ipf tlio HrmiilH'na^t. TIiVh work Ims 
Irt^cii lirlniHtotl lik Mr. i'mnk lb wlh> M|h>iit tbo flutumcr of J1H>4 ciiiioa^L^ tlu? 

Yiii'hl triln? iinil wlvi mtiinkiHl t«^ Elnid fit tlH.^ t'kiHO of llitx your. 

IIAKIOMKIK or TIIK lyOIAXtt. 

Work ^pii tb<' Itnn0li4)ok: uf tbo ItHliniio ^furtb of blttiorto fn[?<|iiei]tly 

to ns tht‘ ” t>lrtUk|]Jwii' at ItHlIaip Trllio«,“ Juiit lj*i»ii vii^p^rously jamse- 
iruliNJ iliirLiij^ X\k* ycjir tiink^r t1ii‘ liiiiiiietlliili* KipjktirvLHlDEi .Mr. R \\\ llotl^o, 
nf Tilt Kuiltlisiiiibiii TiiHtltiitloii. wtnk, wlltk Uif* jinjimt^il of tb4! ^'^?rtt[kry, 
tmrf fli‘vikt*i|l uiortt tif lilii liiiii^ tbi^rclo. 3ilr. ttintjri* Iwn luid tin* olun^t uinll- 
vliJf.nl it 5 «siiit 4 inL'i^tkf Ur. t’,^'rus I'boiEtEts; nml. m oi-TOMloik rtHiultTOil, iionriy \hn* 
I'litire Httf'niitk" maiff of Uk^ iliiTOfiii lift-s uklml ^Mitb hi Ihk? |krf>iiELriitkpn nf 
the iinthiTipfiiiiirlE' nml kbuLrc^l nrtliHm xaml in lln' roi'lHkni oinl olLithEriLtloEi 
oC thr trllkaij ili'sy'rlEPtLoJkH fnuinl to U' nutw^cxiry by tviuton of rottiilly 
cti'nulrt.'i.j ktkowknijio. So fur iks^ tin? fuinb* of tbo lEnri^m nfforfk'iL tlm aiJd of 
«Uhiio1ctfii-^4 not Mllli-^Eklly itinnwlml wttb t|io Ituneiiii iilnk onltstpHL Ttio 

fciorh'l(i 3 S gifntn'kiJnly rviidtn\*iJ by riif^s^p nltlKT },TTitultoiiAly or tat nininly n 
iioiiituol HLi?nHl^<TJitloii, art! hliihSy npEkrvciTato^L 

Aft oiitlluod In fEkrTUET tiiiorti^ It wn« orli:liuil1y 11m? ptnn of Major lY>wotl 
to tliiHHify tba llnini^^t^*- ftitoillofl^ trllH?A, nruJ liiett lenient^ thinb of Meib^i 
mid Tik htoiitlfy llio vnrioTis nakHkiw by wbicb Iifid Itooii known In tlic 

VFiHt liiomitlre of tbt- RubJ^^^rt, with k britf ik-m-rlptlfau of vaivli Hiioh mm\*- 
Tlilji nnitorlnlr piftxpnh^ on lunnj Ukinjofj3iiib< of oanJs, tpocniiio known n« tito 
^OyctorMHUii of TrllM?w^ wttb liyuonymy."^ 

in IJNifit ihp Swnitary nlUTiftl ibo scope of tbo worit by dlrottintj ihf^ Ineor- 
fpornttfiTk of br[of jtiiiiirnto ikrtlrb^i |K>rtalikliii; to Uw^ hnbItHip itiHtiiniA, airta* Atnl 
tiiiluntrik’^ of tbo |ivinnn?i« tumI of ilielr lii-iktlnits ivltb tbo ftovortimtnt, loirrlbet 
witli blo^ahplklea of noli.^^! individual's mitl ii HHt of wonli? of uortboru liiilbiH 
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urlffln tlwl liiBVii I:km»ii ItMYhqiyrmttd hiln tJn^ Xo work Si» (Yiui^ 

jir*^)M.*itnlvo ku Itk 3H'iiiJ<' hmJ lIiJUit*r(M ifctti'iiitjlt'tl. 4'^i-iiKOi}ucDtlj \n ludklii^ 

IfcktiiH for tljf! hi'iir dopnrtnn- It Ih^h-^ieih^ at thi^ foutulalto]!, Tlw 

jK»|yiiUir HtyJo irr m-flTiiii-iit u l^F^ t?v 4 T ki ['1 Iti Xniml nml t^^iriMhkT.ilite lIsiK? wti?« 

coiiffiiinw] In t-orn:?s|Kii]*tpui‘t! wUh iiiN-nt. »(iiFtlll]£Yl fur tiw |kr¥jkimiHuu of 

iiiiiiiy iif like iirUukY!! r:tvU*Ji\ fur Ihy ihi- omlarifod filiiii, Ki:ir tSw^i^ 

Lt lukK iirjf U-^n U* I'oiinisJutu the wurk at mi enrllt^r iiiitc*. IKilnit l« 

fm-t thal t»EiTiy Ilf l]iu do not rc^*lilp Ljj W'aHldiijrtoii, It wa^s iluniTilt 

wltLhk ji lljidtit'tl iliiii^, tu Jll:mll^^1■ for ujitlru i‘utkHlHt*4n:>' In treottnent mid tu 
IHY’Vuiii reEH>rlthiEk tliruii|fl:i 1-1111-11111-111!lunt of miu on aijollier wlieit wriltfFM 

HIT nmity UohiIm. Hii tldM !t<Yoiitkt^ nnd Tir fho iniriKiPi! of uhialnlTie tliu -rioohi 
nnd tTltlelPHii'i uf cw mjiny jin pfibt^llile, nkiifii-eikiY^ wi«ri» helil, ns airomly 

sjn-iktSo]H^, thm- thiLi** inudi vrivk, Widelt tvoro fEiltlifully qttomk^l Uy lln? oMi- 

nylnulr KhilfK tit tturemi jiiiil tlio XEitluiuil ^1 11 ^ 11111 . nrt ^vr-II lui hy iitliur 
r^^Ment ethmdui^Nts: mnl oEMewlieni. wlitlv yisjliliij^ VVa^lilOk: 

Ion. uftrn fijiuu this of riwEfllfin tin- lieikedt ihelr rritli-hibi. 

*^ii tho artli-h-s iirt-iniml iHiili by llji^ attnidjiikt-i aiv\ hy others wprt? 

n?iiil ot (Iw^ iHinferyiki%H. noil thm i^urv ufM-YinkNl oiJt^ohiiTiity fjir yr(tl*Y«lm* 

iJie taJuuuf the ineotln^ In ikronicitlEk^ tliu ... of thu furttkooiiihi^ 

EJuudluMiN is intutlnikiida Xew HnhhK'la u ert* iviEisfLiiitlj sisul in $toi]k£! 


Liu^tiiiici=iq inm^h \\}^ux i\ns Hlttfil no otJu^rs^ ufii-r luwln^^ tM-em written by 

iruiifttiii jkf liko iiprji^kkiikl kTbowi^ilt^ir of ikuo nr eiiiuElH r of the iTlth-H iknsoiiL 
111 uddltluTL to thi- sFteeial zirih Ei'H i-JslhvIhto montLoiitKj *'k UlIa ro|kfkrt un 
til'FlkiiriNl hy uuYLilierje Ilf like ISuniLii. tilO fonnwilk^f lire liiiuiTkjL' tlki* imkn* Uujkor- 
turn of thnt hnvH- (kei-ii fiiriitHhi'it by not idtMiklly ismucfUil 

with itr 

iJy r>r. Fmii£ lUm^: 

Hy fir. t. < luitnlierUiJn: .XruHjrp IhkSiiivt^ TiilhioiiiY*, C'hlivckDk jcifjsixi, Dtiti-li 
IndneniY?, Eliot s tkUdi^ Eiii^lhih innkieiioo, fur imiliv ^renikmi lEirluenco, Goil 

(words furl, Hnwnllmi . .. Knlnmi; lEix^dstie fitnillles, ‘ Ton 

TtIIr's/' iiuiiilt- siifi ir, Mi>liin):t4ins. Si^\zrn iijtd indlnik. :^nini1ErmvljLi<i jntlm'iisjo, 
J?f3«LTklsh ivlilri- man 1 njuu^iy for), ivE|t| rJiiv mul luimy nrihli^ jH^r 

tjilikliif4 to wonlN of hiillun orlglik lkirr»n»onkUHl liiio the llnisllsL Iniiiniii}^^ 

Uy .^Ir- tiUivurt Culin; Gnnti'sit 

Ily Jir. Wrilhitik n. |{ikii»lnii liklEtiiMil'Y'. 

By Mljsa AnniL tlnwes: <'otunkisHlon to Uw Flrn rivEilsitNl TrElN*rf, 

By Dr fL A, Ihir^^y : 1 Vrofnony, Smi IJnns'fc - 

By nr. WilEkTrnn-i^ E:mi.-s lUhle traiisinthriw, iltct1niiarU-n. iH^rirKlEiniliv 

rty Dr. Idvina^stoii Fiirntml: MuTTia;^o tkikd iJivorn', mnt Jiniiiy nrtkrhY* il+fi^^ rJo 

flyo nf .winio fit ibo |tii-nlpdlo fjonllles iif ihe Xurthivrsil. 

fif Mis,. AWr^ r. KiPttJiiT; Ad-riuiiii-iit. iijffiiHj- hijuti-i,,, l.uffjilo, rjiijiphip nnil 
rtiijiu rlvlIlHitl.iii, ilniimitlt iri^rw^riljitidr. dfninis juhI vl8l(ni« ™rtL 

IimLt. f?tllHHjtll\ fjlHtltlj!. fliruUlltV. K.lAPDIUll'IIln) KTfliW llMlfcT, I»l1i1 

li'iiur.'. Hinjsks, niiwif Ittnl nniHk-ni ltiHiniuj*-iit«, iirluulaHoii. jwtrv, rmr.- 

rrtj :ijkrl i>n)iK*n,T rIfrJit, f;iitnw(in<, (atootjliiir. tutoiibii. tniHlttii? wiic 

iinil ivtir fEiMirllii'' hihI JirtrcItTi .). F«Tlntli4' 4hf tho i’jnT,l.Miii trllKW. 

llj Mr. Oofrtrd Kotikf- " Liiu,!,,,; msd nrtli-lcw on tecliiinlftakril 

Hr Mr II, \Y. Iti-iishiivr: AtlnnllK. i‘5i'hMni!i', jik'ioiffniilij-. jmnuLir fBlItteliw. 
ftlnviTyp jifiiJ swoiit hoTlstY^ 

Hy Dr iStskrtre lilni itrliitiod: llun*p. 


H>- Sir. F. M'. Ikulia': Anlotw. JfrlKnUnri. klm jiml 
cittlly tlujnc iwrtninlm- tn iitc MUkflwiti.ni rnJitias, 


iiinnr trihiil wrHfk#, esne- 
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Ry Pr Wnitcr : Altut, Ni13oi-lli]^ ami dyea nud 

pEfruioutN. ilru tJlukEll^^ IhtiuijuiiilLJiu Ltii^ iiiid uiuiidlu^. t^uiiku dnJioo, 

I<J JldiUitloii In timiiiHT nf hrli^C Ei^|k'k.'?i nlit \‘:lHnUB UtOUkLI^t^ 

uMtcrljiis III iiuiniifiin-hirhii; l■tt^ 

Ky Dr* AIi'h tlnlltirkii: Aiinlniiiy, arUflE!liil SiPinJ ik^ffiniiaitltaii, ('jiriiil^HOjfjiL 
UiIxihI MneMiH, niNl r>tiyshijn^\ 

|t_v Jir. Dl]^ T. .MkiF40n; Armw'H. hms. imd (|iilvpr8; itrts lukil Emliwtrk-i^, biis- 
ketry, iR^^ihvnrk^ ^Knit^ ilQcnc^itLpntEDn of anloiiilH, piivlixur 

nki^iit, rrntlk^rwiirk, l]yTht£Tik^ Invt^Lktlim, iit^Rimark, tni^kB, travel aiui 

trimsiy^infLtlniit Etht,^ 

By Dr. Wiij^hltijflau 3iIjilLlJOv\^! Cnlnr ity^imliullkii]. viiliun- dry-palut- 

liiir,. otliErsK fa Hilly, tiingle^ iinMiKtinmieiiTis, (iiiHtlelmv timviriilii^ 

lly Mr. J, t>, hrUHo^. pSiKw, jiiiinkinjSr j^lnraire nmi ciichei^ 

tnlNirvcn irnJlM ami trmlr rmiK^ 

The lSunj<ni wm ali^n fH>rtiiDnte ojb4jU4:li Ita ljuvt> tlit^ sk'n leoa of lir. X. L, 
of tint ITnlverftUy "nf Cikllfondjip wIjo J^^^tle^L!lU^*]y revised flie accii' 
niDliited iLiiLtertal r^-rtairilD|^ In umoy nf tlio htumlstle fntiadhrK i^t ('Eitlfurjilii, 
arnl In ELililllltin VEittiEitilH ttifotiiiittlim n’^H-mdlti^ iln^ SlHMflmkiecLtii 

tiHd Viitmii:i fniiiHEi^ am] rite ^ninclnti IritKiikuc. Tliu i^jiinltkETif; t'lillf'nrxihin 
jittieJtK ^veri‘ rovk^vml hy Pr, Vr K. CkMld4iriI, nlslo nf tlie [ ■iilTiTHlty of OnlifoTTlIrty 
jiiiil t»y Pfr ICnlaml B, T>S\on. nf ftiirviiril riilvnr^liy, 

B'iilk tJkb‘ l■x<^^|^Tln[| nf u fnw arlEi''le» ihiit kml imt linen a|iiUe Hiilslii.^! ky tlkiise 
lo TE'hoiii tlio were ansFinkiNln tlie iikainiikTliit i>f the tHaly of tbe ITaiuk 

kook. n^tirtleil en more tlinii 4tk.fNtfi vunK toi:rlhor vr\ih Jitsiut 8f)d Mhk^lnitLdiii^, 
WHS Huliiiilttoil ta The StH-retiiry fwr triHksiikliliLt ti> Hm:* Initille I'rikitnr oh July 
l!Wi, for JiphltETifLon In two oetnVo vntmiH'r^ Bunetltl •'Hili of the BurenUi 
ThvHi* ifinlH tlo lint lin'hiili* olvimt :t7.Eif»0 i'mfw-r«'fen'm't'H ki tlie trlhnl ‘^yn- 
uTiynis, nor the bllitloernplyt', wlilelj tire retiitmit fur use In TOmlljifr the pn>i>fs 
Ilf llic test. After s^enlni; ttkla EJuriMH^* ttiey will lie rettiTy tn ls> jnit hk tyjH? to 
nppenr ftt the rlo*p of the work. 


Aanii:iii.iHj]r!'.^l. JiAe. 

'J'lie work of E^^nkpllin^ nik Jin‘l 1 mk^J;lrttl in op nf the PnltiNl States, wbleh 
liml i^-eEvt^l soiiie ikEtfiiitEmi Eik pncvlipiis ye4ir^ wiik i-iirrEe^l rnnviml with all 
|h,kss|lkle dtsiioieh dkjrlki;if tth' hist year. Ttie deinkrtivkoiils nf Mie tkirenEnTont 
Imvlm; eoiiind nf the pmhltc Inrttls* hare iiiidertJihoik tn prtitei^f il4'‘4^ii«IE4i- 

tlnn hy i-^oiikakiTi'Enl relle Lmiili^rH aiiil uiiHklth^^l iiml tiiniiillkorEKeil explorers 
the zkrelieikli4|d(^il knainiEtei nf llieae Inmts. eh id ex^^^llent ikniEm^ss In tills tllrec' 
tloTk hns iH'i'n niniin, iSjsHkElly ti-y tiny D<,'iiiTrliiinifct of the InterEnr. Tor years 
the Biin-on luizf In-eh c-n]lei^tEti;|4! cLitji ndatln^ t^i tkese nniitiliTS, and wbeikevor 
ejilli^t nn hFkrt rnniEHliiMl nil nvnlljilih'' Luforiinitinn fiir the info of tin* [lei^uirt- 
i 4 ioHt^ Lu carrylnir nut tide Inkuhililo eiiti^riKrliio. Thirl n^ I he wliikir ninnths Mr. 
j, IT „NtH7ulin(» was rujuim'^i colh'etttEi: and ei>lInline itata eeliitLnj; tn the 
iTTktlijuEtk^ ArEsGniiJk nnd Ttnli, ami 3h plntiln^t tle^se on topf^^^■f^phk^kl nniirt 
furiiJKhecl tiy ihe I'iiIIinI frindniftml ^^iip ey: iitiEt R I*, Iti'wr^tt Lleis 

I’ll rri 1^1 for want le |4mHleJiJ euuiiilefcloEi ii Exim^jHikiiliki}; work In Hkklorodu nitd 
NiHi- Ttte sf^Tornl hiive lif-en {xiiuplpkil m fitr hh the ihiht i?; 

at tkitncT Ai'taniirnmyEniLr the iiniiw Ih u imial ent43losne ipf die yurlniis ftltest^ 
giving Enfonrmtlnn ri^anMui? IrM^thiii^ ehartieter nf reniikliu* luid eKplorntlonK 
prevloiwly nnrrlEH] nii^ Thi'^**' iiiinsf nhd LUtnluifut^ art* iiL tlu^ illsp^mitl of 
liie tlnpiirtiiEeuts when for. 

Tte New Mexico the follnwiiii: shi'ots «nhr4i«'e ttV2 Hill's of Fiidlrlent inter^'st 
to lie vatntot^tHh iiantn lY. HsiidBi Clank, Snn redm, rnjnrilo Parkt Hemnl, 
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hun Vejjstsj, CiinyiJii, ^toiiiit Taiyl^ir. [jiiiiy, Wlugttt.^!. J 4 «iuc% T^twi, 

Tk'^rru AiimrlllJi. Qiiwutiik^ Acf^nin, MEtTist^UHi, IMiin)* WoLla, Tulsimsa, 

Sam Atairi^Eiitp Fi>rt StiiiUiiiin B3R llaiteliPt Cliiima, Ki I^twi, Fnrt fi^iyaint Tjig 
fru^t?^, Seiti JtiriJt AnmqwnniiP, am} Ttph [[urmaiiiuK. Ill Coliirjiilo thp Mwhi 
V rnli" iiIeih^ liirluili<H '►+ Oil thv- 21 Arljyaiitt jeIhwIji iTiifemyniiH Fort 

IX'IViiiiL^H Siiti Fniiirl»f^k MuuulEtliip <Uifr, Si, Wfilu^ 

FIon^iiiT^'p ]]o|bhH>kp rfmjun fie Clielly. SoliiniuriHvlIle, G lollop I-IhipiiIx. i:nm 
Gritmliv Fotl Aiuur-iien OlArnoml rlUiiEip Mjar^^h Puka, T 4 >tlllHc|^lTll^ 41114I 

I'liiTKiaii M|(i Hhi'n an- n‘i‘a-nlnl, iitHi ivu llai Cinli i^hinyhi (AMlilry, Benver, 
Frtt’Tilnikle, FShN Ijifcp, lUmry Moujitalu. KEERnlip ^[imtl^ Kjilt San [CaruiH, 

SL fii^irifiv PrSi't^ rtlTer, TTliitai, Iji SeiIIp. AIkiJik jiijiI ['tfilil rtn^ iiriii^tl V22 slteai 
Tltp IjuiH airi>]x>oki^i'-a] jillcs tliUH i-jitaihT^mia^l airv iK-ELtreri>t1 oiner 4in lianiieiw 
terrlUkrj ii*3«l umler tlat.^ jkirljainL-tloii of the [lilerlori Aerlcultumlp iina 

^V"iir ill'll Ml iii]ii'Jki.N. 

o ouk. 

TIm^ exbIbiL akf tlie liummi li}jctnl[iNl in the SmliliHOihlan PiMilon of die Onv^- 
erfiineiLt bti]lahii^^ of tlio ijuilj^SdiM. riirt-liELKo at St r>itilM lAirinR 

iSK^p aiitl in the n?|iort for thnt yvnr* wart {llMtEiniitta:i at the t-lo«? of 

the ex|KMlMori nm n laree jafirt ckf It Irninaferrefl to Portland, wliere it lias 
IwiiH liiafulNI ala4 a imrt of the Ite^tlturJoitV ok hIIill at the l^vvls ELiikl Fhirk K%- 
iPosIth^Ek. Tise reiuailTtder of thu nuitedal linsi Im^i n-ttiniiMl to Wa^hliiirtiaii aM 
ili-|koatteil m till- Natioiml ^ri]M.>iiiiL 

BTLTIir i>P l!fll|A?t IttXIXJAHo^S. 

eyah'iiLath- idtnSy a>r vlalOui; Iiitliati ilelaf^ntTcuis |uik ikwn conUimeil with 
NWk:iv-H.s Ihirlhjt the ye^ir I't ali-|iTiEitlotiK reiinwitltip »\ trllK^ haive 
ErfitbcitirOalp Ihroiiifh llK^ak^tir^- of Mr. AiMln^v Jolui, la Uie tlun*nn aufi XhIIohhI 
MnMi-iiEkk hilKknitorlPH. lJ|kWjin| of 2Sii |x»rtmlt osiratlv€« hiE%-i? iiet'ii maiUv and 
imnla anEl nn^tiHur^^nrnLH of a iiuinl^r of IralhlalmLi^t lime l*€vn obUihHal. Few 
liHlhkikjH of tin? hl|:lhT lyisiv Imirao-pr, an? wfUliiK lu anlmiU to fhi- i^xperieniN- nf 
iHivliij; the frtn^ eia-rtHOil hi |FlEkNii-r The irilnv riiinwHritial :in* na futlowj 
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coixtcno^s. 


TIm? othnoloRlcal oollfH^loiM ohlnhinl ilnrliijf fiw jt'iir fall (tinaldortitkiy pliort 

orth«i«t'(jf itro^-kilui yfiqTTk, {kwlio; tik tlip r€i!un»i| amount Ilf Aelil n aaric iindGrlukeri. 

This aaiudUion wft& due, nn Eilmnl^- exnlEiJiifHLp to Lhe iitHvsiilty of hoeplu^ mml 
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uf tisp ftliifT III WiMhJiliztiiti Ut nhl In tlM^ i’Onn* 3 t‘tliHi I III' 

iht liHlliiiiif. TiJii> Mt'ii^l^uirt iirt? ft vnliijilik lullwHtm, mmlv^ hy ^in. C. 
Js?tfvi»5isiiii iit II wi'rli*!^ iiT sin.'lft'cilijs^lejil iilT}i^.HA cplitftln€d li>' [>rK.'kir ir'nllHi<it 

In ArlHi'iin ikinl 'Sow ftiftl M'VDrnl in I nor nJlk^tlonH, nil of whSrfi liciie 

[hvm I leivifil toil !n ttio Nnlkilnil hti|N?>kl tti. 

J^L!llLlL'ATIO?r:8. 

Tlh^ dlEfiribkilEiiii nf iitihlkikiloiift liiis iHiftilniftMl nft In fnnnor Tin* 

IMVflt InrT-pftnc- hi liip i3iniil>»iv i^if lllinirlt^ hi Elio niuiitr^' rinrl till" tkinltlj^lliiiibkii 
of iliMUftTHlji fritni Uin iftihlLi" f£i>noriill>' Iulvo ri^TdiltoiI In nil nliiitp^^r luinMilliitf^ 
oKlniiiwtlivri Ilf tin* i|iiiitii tif ViilOinE^s ailkitti'il to ll:ii« Ilitn-Lill, fi'IV <'lJllles ipf 3Hiy of 

tliL" n'jiM'jrln foninki! 114s X niuiitliK ftf[i;*i:' iln^ dnk^ nf liwiio. L'ciri II uf 1th'! T^vonty' 
J^oniuit Ho^M.irt wjih kuniHt |ti l:iiiiiftry. IliirEiLf; iho yoi^r 
lit tlio Tw™ty-flri*t lunl Twiriiiy-Ki'oninl tloEHsrln won'- -n'lLt tn n^ilxir rt^oliilfnlft, 
ftnd voluiih'^ und [inuilfeljli.'t?^ won- ln]ii>ii]llft>il In n*H|hiLiM.> Iei s^tnEH^Idl 

iiriT^'iitiil liiTOTly Tiy inoiiilK-rH <kf tToTkirnf'SH, Tin? i>nMif ri^iHniS i]f iLo 
Twon l>"-t laird Aniiuftl ft lid of Riil 1 f"tln 'JM v^an iirflidtfrfllly iimiplrtoil n 1 ibo oloise 
of tin' y^'iir. mid M Is tlmi tlio in*!^ work of iMdilkiElloini will 

>iSiortlj' Ito bi^iriiiL Tlio Twonty-fyiirtk Itejuirt wan In the bind^ of tin* prlntor 
iK'fnn.' tin." *^T (Ivo tiiul rtulli-tJin^ 2 ^+ ttTtsl Jkk Hie liitfer lielns Hio TTund- 

EKw>k Ilf Hup- [ndliiiiM^ n"iLiJy to Ste snkTnEtti"cl to Hie ^>c-ToUiry on Jtiiip :m>, 
HVkTN while I In* 1 \veiity-nftli Aimunl Re^H^rl wnr« <‘oiik|ili'tn 1 . wllli tin' exi'pfiHoii 
Ilf 11 Tiaiiill iiiiiiitM.if uf tlluiftrELHuiuL 

jgji'TOKlAl. wuhK- 

TllP edllnrlnl work of llip yaur ImH |HT>Kiniteit fi^aiuroA of o^t-piitloiinl dSlII- 
Piiky. nn fti'i^mnt ^f Hhj InrKO ijiiin 1 »or of |Kftrii?rB ilenltn^ wllh IlnirnlRtlc^ nnd 
t^^inik'ail iqlllJl'li^. Tlip Jin read Juin Inid tiao st-rvk‘i« of ^Ir. Frniik ifiintin^iTH 
for till! HTt'siliT |mrt of tko yeiir. ninl Mr. J. l^ iS;iiiLNjrn 4 . Jr.i rt'wlvt'd u j;in.^liai;- 
tloinil ELfi|ao|iittinnit ni 4 i.’H.likiir in Jutpiy. rondiu^ of Itio [inniifH id Mr^. 

islPvi'iisoti'B nnHK.i^r|iti on tlio Znfii ludkitiH fur ilio T^vonty-thlnl Annual; 
rCi'iKiTl. El work tif niiaok tiH^hriU'id dHfliitHy+ ivels InlruHti'd tiiiilTiSy to Mr* <0 
FnrrelL 

rLkU 5 iT»ATHI?S?!. 

Tlin irnrk of ^irp|iurlui; lltuhtTntSons Sleiw nptitlnihHi! In L-linrf^i^ of iir. tlfr- 
I.Eiiiroy iitih who Lns \*c±-n nw^lstotl, 110 tmrptnfiiriv hy Jllr, Ik^iiry Wnlther. 
I'hi* iikorHkKrji[iLLk- work lifts Inr-lintpri the ixiEiklng erf rH^^tnillji of nieinlieni of t\ 
liKitftJk itidi-^itloim wliloJi vlNlttftl the i»niihnl dtirlii}? the ymr. Three tIpws of 
psioLi IndlvlpiULLt wore Eoken. tn‘fikli‘s s^twoml jirniiiii rlpwa. Hm^ nef:;EitEves iiiini' 
iHTini: Ill jireiuirEni; illuidmtTons for i1|o initiltE'ftUoiis of ilio Iliirejin uii- 

wftrtl of ‘JUKI m^Litivi-H npro tunde^ and 15fl Illnui In the Held by njetnlieir* 

of the Itiireun itoV£du|ii"d In Hie lulKirnkiry. [>nrinj: the year aliotit 

I^Hiith wiw JiiaiU?, umlntr fnr intuiedLite hi lllui^tmtluK Hie Rureiiu tmtillcn- 
ttniih. IJhisiimtkinH |areE»ftri.'il for tbe Twanty-fnnrtli Aniiim] Re[>ort nninhor 
' for tJie Twenty-ftfill Annnal Ittiwtrtn iLSi; for linlEetln itD, rilftAtrftllorjft 

trnti^rlttfHL wlHi re|iorl& Kuhmliteil to the sj^-rnUiry for |iotil!entJon an*i Fcir 
fin* Tw^otity-foiirtk Aiinueit HifHirt. for liullcUn ;«>, b71. [llnsLmtlonH 

edited for Ihi.'! Tw^tMitydlilrd Annual Reijort iiuiahcr 25; for the Twontydosirtk 
xlDiiuiil ReportT Tke |>rlntiHl etUHofiA of 4S eoloral idotofl Eci|tiinltt{?d Ijy 

the i*ijj.?rnrers for Hie Tw'enty-thlnS and Twenly-faTirth Annutil HeportP, nmu- 
lierkii: nijoul -loO.iA^) tirLnu, wkM\' Indlrldnally oxumlned ntn! aijJiiruvisL or 
reJt.'eteiL 

2 - 1138 . 
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ilBPOKT OP THE SEOEETAJIY. 


I.IUBJkbV, 

TLt* ItUrury tui>4 Nkwi Isi ttiiiunlinti' or Klin I^ir, ivho lurn Imd 

1Ih“ li^liftniii*^ of Kiln ffliiiiislUi'r. ^rikc nt*4WH|uTtlii^ aijnl i^itailuffing <if 

Hip tiooJifi, |Hijur>l«l<‘lH. mail iiortiNllattiH mvlvnl aliirJnit i1h> yt-nr Imvo 1*«i k«ft 
op to ainte. nna tlw MitnTotpiliii; of the puhllinitionn of fwleptlJte »H'lef1ei lins 
iKwti eouiiuow-atl, tJwUn; t«* Dh* amwikul aninlltlou of Hie llbnur ni«l their 
iiucvtiutiulitc plaw 111 an ithuuloehTal Jlbrtiry, nlami ^in) puhllontlonn yelaiios 
Pi nntiimt bluKiry, ma<h'<al cIitorkIi oxobngse. liave lai^ui traiiarern.<a to tin* 
Nrttliiiuil >]u.«fUHi. imrltin Ihc* y«ir tlifn* kuve rot-vivcd uiid recorded 
tiuluinoK. raw pnni|ihh’ia, unit the imeretit lawmen of opwnml uf raw jnTlod' 
Ittila: l3rt viiluiniiii have lieeti latuTkl at .the tiovenunent I'rliitliiit OlQt'v. Tlic 
llhrarj iHiw eiiiitaliia nlaiut ia,va laaiml vnluniea. laiinphleu. and a hin^ 
nuiiilier nf jierhalh'abt heorhur on ethnoloiry ami kkiulml topics I'iirehnM» of 
tioolm for the llhrao' han iHaai rent rlclerl i» tluate Uint licnr on tW aiihjeet uf 
nuliirii|a>]<iio', with H|aa‘liii| refereuce Ui Ua‘ Anierivnn Intllau*, rttnl only Imlla. 
IieiLiiitile wnrka luive ImtK oTitnlneil hy tliia inenitH. 

c'fJcmEcrAL u'OHK, 

Thr nf tU<^ Bun^in of four T^e^nliir Sir. 

Jr K einyhm^ lii^d z SrtKH Emilk- Ji. 8aio{U^ nnd May K C-3nrk, jm> 
uo^trjirdiiTH; and MJiw UUn Utiry, tkrk jind iictlap; lltinirlnn, J>«rlfig liiih ymt 
iiw ijf ibt.^ IlmiidiHHik uf tko Tnillntiit tlw"? i^Eiiploymc^nt of 

nddkiooiij i^kTk^ wrili tmSiilii 4 f In wttli iiSiiiLrlnt nnd 

\n bthllojmLiiiak' work. In thh tin- ^T\ \n^ uf Mt». F. s. Mrn. 

T*. utid itiHH Tjnim VV, HtpeTcr Imvr iirovod liiLViitiiitldc>. 

rJlilP KITTY, 

Thp pni>j:rtrtY of thn Biirv:iii \h hi as follow: CHIIw 

riimltiire mid ntvlilkiln^: flTdil uuttk«: Unj^niwik* mill ^tlinuMgk^l mmiiuiTltiN 
:itMl oirier (l^x^uiyMls; p^i“f*'Prji|diH.dtiiwln«xiNiiiUlii^».iii^ PD^Enivluj^- ji work- 
hitf nbmrj; RdU-rtLciiu* l>i?kl l^ttti|Hrnirlli- by i-^dlitlH^rTitohi far iin 4 ^ Sn rum-nn,-|it 
□ nd nmLy^tHkiilHl rt-j^kliiu <if tin* «*«lilionH of HurtMiii luiljlkiitluiix 

Tbl^ ndilltloim to tin* ihrojw-rty of the Kiimiio fur tin- yt^ir lin Jnde ii lyin^TltE’r 
nnd a fun uM-i^ry nrfkl<‘« of Tlii‘ only ImprovinH-ni inmJi* in tLo 

omt-w was IJn* i hii^ufi of tliu i*IPutTlf^llj?Lt whhi^ wlikli wji« thmv uinlpi- the 
dln^ctkiii of till* Db«lrli-T niitliorltk-H nt b cost nf^Hikrk^ 

FtHflKVLfiilly HiibtnIttiML 

W, H. 

Vhiet of Bureau. 


Mfr f^. iv F*,^s-olev, 

Srerttartf o/ Ihi' Bmithufynian /tftfnfton. 


Appkmiix hi. 


UKmitT ON INTK ft NATIONAL KNC;HANOKf:. 

Sib: 1 Imvo tlh" thuior to Htjhnilf the- fif llii' oiHTALluibt nf 

tbf ]utoruat[i.iiiu| SopV’Itt rlurlti^t tbn ('iiillii|£ Jtitty 30, 

Tho er^i^ti'ijk ftir tlsi^ nf TKvtwWi 

aiiitl liiilU'EifiinlNi III the StntR? niiil thcK^c In either eoimtriwi wns trinns^ii’ 

niEfHl the Siiiltb:^Hiilnii rnHlItutloii nlniopt nt Mie %'VTy ht'Klimlni;, itinl wm 
QuilntAitHNl lit Uw CKthf^iiw of the tmul iif tlK; [iiRt! till Ion ^jerltL<lvely 

rmm to 1S9I. when Conjirri^ iiiinle n siiinl] npitroiirlnLinii te mwleit hi tlji> 
work. SI nee ttm t tlnio (ViogiwiHkotiiit npi kmiirhilloiiK hnt^o tK^in iiuMte lEfitimillyi 
hut nt iiEi Tliiip hiire they lai'^Hi lnrge eiietigli |o |iitYpi~lr1e the crtitlh:^ e^|ierii^ nf 
the serTti'e. the [iii^flttitliiti hnvlii^ K0|rj;ilhx1 i^II ntlier iiet?i^ffi4»ry riK^nrui frEnn I In 
prEvjite fittiiL wEtb tliie- nlil of fhiLteil Stiik*t4 i.Te|iiirtnkent>ii nml hiireuii^ uiiO 
Rfjite liiiitltiitlmER. tvlih^h Imve tMWn flnkeil to rpTmluiPio the InetltutloiiH nt iho 
liiiJfiirtn rnte of 5 oetttn per pouncl. fer a [Mirt of the esrpenjwtif preparlngn tiuKlng; 
miH:| trniiifEHirlh^f; ofintrlhiitloiLB. 

Tho iitnnlirr of iniekiiisee dEs^tcTteth>ijl ilurltig lit*' your wAh j^eater tlmu erer 
liefure, iiiiil. m a nH.x>nl of every p^iekn^ \n tvqiilrecU iho leork Imti Imi^ii 
4,MiDiihlerolity aiignieiiteiT. tnit there hna been im tiKTenwo hi the ck*rle3il forces 

The eflh'itri la^upji^l tty the Exehniigi*^ ih-rylee, c'fiiis3^tEop nf dve nxi-ma, are In 
the £M.>utlieAt«t haseriiejit of iUe SniithBuniJin bill]t1 Log, :tObl are tninippi'il with rlie 
iiee«SBiir>' folcihig nml RorlJnjr tiilkle«i. hl!iR> Hie i-te* ■ [n iLilflltToii to 

the LVu^toEiiJiry Hupitth^ ftir geiiernl elerknit eiiaployuienk the Metrli^ rniiilreA 
Lfirgi'^ ijlintitlllefl of iiirtK loln^k*. tmil firlnted foriniiL The Kiipphefi for imrkltig 
nuti ehlpiitiig are miiBlUernhle, nn-il i^o fur ha jmietleitble i^tv. iilatahird tlthler 
ninitinl eLUitmet^ 

Ilib Mny T hlflTv thi' |ii.stltui3iiii wtn? Itiformeil tlinr the »teii iiiiFihl]i 
whliili A.nhiHl frcpiD New Vork on Noi'eiulier iSAtt, wtis b+ntijeri to lo^niwnl 
avernse niJJut«luieiit uu nminiii of fire In l|io Imlfl of the vfwsirl iliirliig tbi> 
VE)yii;gt‘, Twelve of hnipmEtlkjiuil e:!trtniiigeii for AiiHtrnhnii iMjrtrt 

tormf'ili n pnrt nf llu^ enrgo, nnil In the einit tluil I he eoTitenl!^ of nny of tln^ 
prove to lie tireiKinibiy ihiijingeil they will tie replneed by duplk‘ate 
voIiinn.>n^ tf pruetkuble. 

The fiillon-liig tahtilnr ntnlemeiit nboi'i-A the weijsht and nuintier nf pnekiij;eA 
trarjniuUkMl <Aidi month dwHiig tbe yejir, iniil nli4o ttn* Inerens^e nver tlu* tn'iwkpuA 
twelve inontlt? Iti each ehiim of eTiiTe?n»oEiileot!^ TIm' niHtsud tatrfe Is* n ntatement 
of eJEcliAii^- lriiU£(iuli?4»buA ilurliijf cneb year Atbeo tS^ 
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Tltf fi^fluivlEix tiiliie tlu* iiiiiiilK^r itt itJ HiiiKl|c>f| uniS 
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TIr* toirtl mimtMjf of uotTWfRuiilont* ticw Iihh-iiwhI fnun yirae (4 yonr tmlil 
tijt" ntsin'^tn 1 h twM' or mon* tlJiin ut tlip I'ouolutilub uf tlie [imul 

Tmr liifKM. Th(‘ iismw[ioiHH>ti(!* In tlic mmlvt nnd 

ttww In nil otlwr eountricn 41^1, Of tbc luirer imm\> 0 T n-Tipmlwfl IxkIKs mnlii- 
litlDlnif niirnrlcs nuiuEwr W^Olfi. nad tli«» n* mmiFUJunli nsHrcsitte 
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Tfi'ivPpif/'rJjJri? ^rlpll’fhirjul nf jrrt'ftfd (uf ifilttfmhftmf ihr fnirt- 

ftfltUtmd i'jrctttmtjc .fV>niriiiiiN| 


¥ 

l5iH. ' 

' liMV. 



i Vijr- - [ 

Freon— 

Fur— Prom - 

CRhcil ...... 



R,«fe 11IV044 

tTru3fu»y - r _ -- 

i.an 

:tl 

VIA icrt 

VcoofueljL .. 

. m 


fflU r—. . 


I.IMO 

piff' 


__ ___ 

W^Tik'Pti, Au^tmW- - ___ ^ 

sla 

m 

fee . i 

'W'tiMliraril ,, . . , ^ 

a 


1 

_ 

a 


s ... 




Wiiti few exL^tlDUB ilw mtoc ctrrptiigvui^iiid iJilKt lor illHtrlbutiiiK t'St^kriiiE'^ 
In iitbur Liiyiitrlnsf nA menlluii-til Ui Un‘ |^^■l.n[uiiH N?|iiprt+ ckJid, jiltlinuKh 

It Is ft rtcpsm%‘ (aL tluit evi?r;j' cuiLUtrv iUJoa dliI mtilntiili] tm nlArbil 

t>tire«u^« njopi]; Ok? isuhI |jnjn>rtntit Wing ETiglniiiih GL^niiiiny, iripd AtiHtrln- 
llungitry—the liPi^titiiLl^n tiiief ht^H lu onlljatiiii^ tLo ftennces i>f hotiic 

KnritltutlDii of ImniliiK s'f |krfPiii1iieiit Inillrhliful in Jill not nin^ 

vljilly r^'^pru^nti-tl, witli tlj4^ risnjlt thnt JiiifnoH lulvp tupvn found fuf funvnrdinp 
oxirlniiiiffrH to every tniirl of the worliL On iKH'uunt nf the estenl flf tW wnffen 
nnd viirioitH UE}tttirbiiiiL-eiii which ame llnblc to oocun InteirruptEDnis iwd dehiys 
nm lioinet lines micivoktabW 

Chlim If* PlilS eonsiderini; the pnnpwnl to establish nn njlldal exelmn^e bnrefiii. 

mill elTortif wert! ret^jiUy renewtHl thronj^h the dIjPloiiiLitle serrtire wlLli tLuit end 
III view. hnt. |ieiiilin^ mon.* s^itiHfjirtoty jimniBt'-itieiilrt, faeilUti^ liiive been 
Lithhil to tlR> Hoiiiwliiit Hill II (sl iiH^thiMt of dtHtrihtitSuiK 1'neLii^v*i for SlmnghiLl 
imi liow fcnT^'sml^ii by (MiPd. iititler franks tbrou^cb lW rtiltpcl SStuteti ^^rwIuI iigviiey 
In Hint city, niwl through llw‘ I’^iiirteny ipf the ^S-ha-wel tllKecrvatoiT pnreelHi for 
the |5nn'lm“e« are ilimrUinttHl with reiiiwniihle dlact^iiteh. 

On iieeount of the in LrLt[L^|M>Ttli]|; cxehnng)ei4 froiit the cxinst to the 

city of Qnllo nil tnin^mlRriidiu^ to Einiiidor were HUHticnded for twenty^nu 
iiKiiitiiii. hut thttjugli tW etferiji of the AmerlL-nn minister couiilgiuuenbi were rt^ 
newnjC oil Ajirlt 4^ lODSr with IW niulout iinElerHtniidhii;^ thiit exehnnges for 
Gniijmiiill nrul oHtef oemst towns Kiitinhl W haekoil In sciparntte WxeR mill dls- 
trlhutiRl tn fl4:klres,'jwi from the port of entry* Tills ntriingeiiient Is only tein- 
[Rirnry. wmL on the eEpniiitoMfiii of n nillnwid tn™' lit mtir?w nf I'^niKirik’thm from 
Gunyni]uli to <JnUor It Ih ^^xiHreted thnt oil eonoli^iiiiietiljt vrU\ bo fotivonled 
direct to llie lELst-iDontioiifCil dtj- ntnl tliein-e dltdrlbuted. 

rdlowdn^ Is a list of oenTesrponffentfl nhmnd throogh which the iUBtribntlciii of 
r-xdintigen Is nc-itiuiEiIlsIioiL. Most of those in the Ictr^T nniL nmny In the Jiinnller 
mniitrlre forwnnl redjirocnl coutrlbutloDB to the Smithsonian In^tltutlun for 
illi^trlhiitlon 111 tlie Uniteit l^ilnleii; 

AltriTbi (via Franco)^ 

Angrjln (vbi PortnEill), 

Arfft^ntln:!: Musi^i Xnelonnl. HnenoB Ajtcr 

\cistrlot K. K- SULtlKtliMdie FeiitmiH^iiiimiKKiun, Vienna, 

Aicorefi tvln PortiJipilK 

Itarhailos: Imperlnl Dcpiirtnient of ARrIcultiire. Bridjiclow n. 

Bel^lnin ; Service rtel^ dew ^'Unngea lAttf^nilrep Iiiteninilumiux. BnuweW 
iiollTln: Ofldmi ^indciiui] de Ininlf^clott, Eslndfsticit y f ropaKnadji Gi?nKrflflcn+ 

Ln PnSfi. 
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LtrtiKil: «lo PpruiwtiiLH^^t [iileninclrpnricfi, NiiclisuiiL H!o 

ianplm 

tlHlliiti A|;fiiIhi fi>r t]ii> Oilotilnfl, 

Bul^^irlii: Dr. Putil U^irinicniiTi^ ScpAjl 
C aDnJji: Bout by nmil 
C^intiry Islnnib^ (vln Spiiln}. 

('B|K' Cflluny: ^irtfeOrtnteuiloiiL of tin? CiOTc-Tmiicint ytiitlnftery DorwirEnwjTit Cape 
Town. 

Clilio: ilo CLSlo^ B3 iiiUjii^.i^ 

CblTin ; Zt-kfi-wi^k OU!M*rTHtnry, 

Colnukhld.: Xuolubiil^ 

Cd«tii Ulm: Ofli TnA (In Iio|rikUi? y Cnnin do PubllotnJoUf^, San Jim§. 

Dniiiuiirkt K«TiBitdl |50 Ddiinkt^ VlileusknbvirtnH SolHknb^ C^ipcnlui^iL 
l^Qtch : BurliikUimiwLe KolouSole BiblEc^tbiwkp PnrmuArlbn, 

Ki-UJiilui-t ^ttidslLT (if Fon?Sfiii nrlntlfiHA^ gultn. 

East ItuJiR: liMlIit Btiir^ t>n|>4irtinnut^ IuiUa OITIlt^ tjftndnn. 

ScKdC-t^ri KLiCHlhiiilo di? Gf>tF^pp}ii(.s €tilviK 

Frnuet!! Bumiii FrtiihjaiErt ik**? eclnmgi?^ Intnrimtk»hmjx, PArla, 

FrlniiilJy THkiiKbt: Skrt^t by mail. 

Geruinuy; Karl \\\ Dlot^nuuniu KbliigH^flraHKc li, 

Grint BtlUilxi and Imhiiid: M«isi^ Will I am ft givn. 28 strceL 

Strniiiip Iw(m(toii. 

Gn-«<ct>; D]rw7h»rftf tin? AtiieTS<!iiiii S liwl of ClhKqtf^il Stiidif^M, Albciia. 

OnMiuluail (vJn Di'nmnrk). 

GiuiUgIo(ii>o (via Fritnci!), 

0ii4it('inaln : liUflUuto Xatioiinl lin Guittonaild. QiuitninuSjjL 

{via. E^urtusaD- 

lluEtlj ^THnin*d^fAtitilL^ llLdallijiift Extf rlfTiros;, I'ort n\i lYbim, 
lionduraR : BKbllintm Xuoloiial, Tt>flTjeleatJt»Ei. 

]liiPi»;(iry : Dr. vois Kors^ay. -* It(?ilEHjtn,^ Budaiawt. 

rivlnad (Tin DournArk). 

lUily: Ufflclit fkflnibl tuterotislnnjitr. ftlbliotivi Ka^^lnniila Vittorio Eiu- 

Ei.iluil'In. l^ijuin. 

JaiuaIoii : [n^tltntc of Jnuuit^^u Klnipitoii. 

Jaiuin t Fandpj Oinro, Tokyo, 

Jrtra (via NnlEHtrkitkLlH). 

LlbcTla; Cnno cf Atui-rlMiu CutoiiEKHttyii WAHbliLgton, D. (X 

Luxniiihiir)!; (vIji tinrmany), 

Uaitaipurrttr {Tin France^. 

Hadcirn (vta rnrluipil). 

Mexico: Sent by mrill. 

Mo£jim1p!f|uo (vln I^ortujpit)* 

Xaul: A^^nbGiHiETnil for Xatal. liondon. 

XotlR-j-IniHls: iturtiini S..-ieiilini|ii<! Oi-ulwl NiertimrtalR, WbHotlitoiia ,ln l-Dul. 

Torultf. fA-j^dniL 

Xiiiv C3iilun:i {xi& Notb«r]aiiib<)^ 

Kisw Kebrlili^t Sent by mall. 

Xcn^fonuilbiiiil! Sent by tiiAll. 

New South Wales; Bonn] fot tnlernnUoiwJ ExeluiOfira, Syilnoy. 

Neiiv JSmlJind: ChbnlBl MuiHiinj, Wellln^tDii. 


<Th!n niethtd f# wuiiloynl for entnniuDleiiiln^ wlUi n large jiumbcr of U» 
Britlxh mloal«H witli wliltli no tiiciiiu an* nrnEInble for forwatillug escbangei 





EEPOIll’ OF TliU 
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iVkurnt^'iiJi: MluEs^ti'rlu iIl^ llc^lnclouef; Bxtf^rloratK Mnun^ii. 

Nurnvuy : Kt.ixigt>Iigu xVurritu BlLiliLPLluiltut, 

I'liraguiiy: ^Ihils^Luria Uy aesuijijSoiil 

ryn^iii S via t£ iuwlji ii. * 

Vumi oriel im ill' ICepHTtM, L^ejirtslUfr y f^uuju liitf^lmiK kkiuil ile I^blk'juionuj;^ 
tic* pomeiiti>, 

Jkirtuifxil: B1bJl^lLitM.*ji Niidtiiiiil, LI^Iuei. 

UuL'^ik^likiiiii BxeliQugn* Boiirtlp i^arlliimciit rirliiLi4iiit>. 

IkiuiiiniilJi (via Uvmmuy}^ 

Euftsla : C.'triiiiiilKKkai Uii:^ liitt^nkulluiiaaiH lllb1ltktiiiVi|U4^ Ixii^riale 

Pkkblhi^UVr SL lVti*rHbunj. 

^tvaitlur: Nat>icpimb Sun Srilvador. 

^MlUrj Ziiiiuhiso: Sent by mtill. 

S+'nin I via Gi^naiiiiy}^ 

^laui: MliUeflur fur AlfuitMr BatieKolc, 

li<outli AimtraJku A»lruiiiinili.iil l>lnj«t‘rvatury. Ail^liiid?. 

Sfinln: Ijk'iMlecIti^ ib* [^IbrfJ^, Cniiiida I at{^riiai'li»nnl y Ullkllotf^'a Gt^nmil did Mlii- 
inU'rlo ik' l^ibbai y ItvlkiK Arti.% XladrliL 

Hiiinalru (via XetlierlaialHl. 

Syria : EkmExL cif Furelgia ^H&tlun»i ut llh> I'ni^bytoriaii t-liTi^rxrli. Ytkric. 
HwLHitMJ: Kuiij^ll^'d sivt.^aEikLi VetDaiskaitK AkaLlumku. ^»ifM‘ktialai. 

Swltz^laia]: Servlci? deti fielmugert tatomatlorLiili;!^ liShlloibt^iuc FMvralo Oen- 
tntJuK li^rai^. 

YaHntciti1]i: Hoyal Soi'li'ty liT 'rfinmanla* llnburt. 

Tunis (via Fnmtjel. 

Turkey: Annerlcan Ftoanl uf C-amiiilfinJuiiera far Fureli^n Ikkfiton, 

ITnieuny: Oftrlnii D^iklMhu. tti?ikarLo y i'aiije liit^i-naijlniuib Monlevlto. 
Vi'Uimiellu r filldliHetra ^adi^ual, Oaravsi^ 

MettFrlu : ruldle Library^ .McdiKJiinio. 

WeaterEi Austntlia: Tublie Lilmiry tif Wiwieni Atikrtrttlln, PertlL 
S^atiKlhttr: Seat by mnlL 

With lhi» cixeirjHiCMi of iiolala oOienvtiM* liiaiiTeessIbla aia) tlin^ rowatrtiis wltli 
wliieli (be uiH^ of tbo eifik'liiit jHknit-nUlcc frank Is |K*ruiitted, fian'ela sotit lo ferelsni 
eouiitrles duriug the year pneht^d in bosen iiad >H'ere rom'nnlei] by express or 
rndshL uf tlH! 12/K27 (hixi^ uf rkUblit^itioitH tlinn wjitp 3tlCl eontnliietl «™iplete 
series nf tJfTlelal datnitneiils of (lie UnUptl Sliitew for cleslgnrited ileiMwltorles* oud 
tkoxi'H ^ilainwl UnIll'll Sutles liefiartajental rLfH>rt?i and rteleiitlflc ex- 
ehaiuiw for niisteltanecvus achlreF^Aw, The ikuaibrr of boy os yf uilBi^jlLineotiK 
exebnnj^es sent to encli eoantiy Is iiivea lielovi': 


Anllj^ua _______ 

1 

t'a|ie ^’otojiy.. ... ^ 

Aruesitlmi^ . , .... „.,.. u . ._ 

m 

t^fiina 

Austria __ 

T-t 

Chile ^_,_ ^ 

narbjiilu>tf _____ . 

2 

Coloitihlrt ______ ^ 

Bi*lji;itini _________^^-- 

T1 

fVHtln Jligtt _ 

nAminilji 

o 

Collin 

BoHvlfi « _- _ 

3 


Brazil ___ 

2ft 

Imti-ti <j»ii1ntin 

HHtErtli colonlefl--,. _ 

2rt 

Kdst rtutfeH _ 

British diiEariti _ 

4 

Kfi>'pt _ 

Brltlnb iiondurjiM_ _ 

5 

Franco and eolonles. 

Cai^ ada — ------ 

(■») 

Uenunuy 


*FaeliftKW seat hy mall. 

^ luclncled In transmissions to XelberiJiiuls. 
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4 

2n 

li 

I 

24 

(h) 
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2rrti 
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Gn-cit pinil :Kii; 

Grtw V 2 

Grt^EiELilu _ 1 

IjtiJiiiiiTnulEi __ n 

mm __ __ I 

lljItrstM __ . ■- - -■ (it) 

Hornlura*__fs 

Hmi^Jiry Sg 

ltii(y- !XI 

JjirDJiliui____ 4 

JdfWlH- ;[-{ 

LIlH^rhi____ I 

Mexk%P (i»j 

NttUil______ 

NuU^tollipdlJHlEl 

K^%V S^Jiilb VVEildst-.,_24 

Notbt-TbinilH^__, _ >Ui 

Pntvldtln:^^__ _ I 

X«w _^_ |H 

Nft^iraptLi_ II 

Niirwny -_ _ :15 

PnrifKuny .. _ - 

Tern ___ 

rhlt[|i^iiiif^ f^luiiitii__ (p| 

____ 


tYprfo (*) 

Porliiinil.__ _ 14 

ijm-iMurii]_g 

Ruuiuaiila (A) 

i lEttftiJiu_^^^_____ j2 

___ 7 

SmjtiJ Dumln^^__ 3 

S^TVbl __ (ft) 

f?TEiiii__ 3 

Soutli AustnilEci„___13 

^liAin ..___- 2 ^ 

Swedru —__ ^ _ Ti© 

Sw fit£crluiKl _ _— -.. _I. ,701 

; SjTift.----_ S 

TaHoiuiiiiu__ _ _ , 4 

Tniiiuvniil _ = , 4 

Trlidilaiil___^-- ... 2 

Turki-^--- g, 

Turkjft 1 

rruniiEijr .__, 13 

VV^tlril^UOM ._ il 

Viurorln jD 

Wmorii AiiHtnilliu__ ___ . , 1| 


Ourliis ilii‘ y«ir ftnir tviiislffiinii>nt;j rf f:ti;t«><l SlBtfts Cuvommi^nt cIMiil ihiili. 
IkutluiiM ^vtv Hindi, t,* iMih of II,e liftr dep,»dt(.rl« for wlili-U pniTialod 
11^111iinOer ttR* Jnhit r^ilulloii cpf aipjirtivLy] ^Inrcli !i, 1S(J7 Tf EinH- 

inli^loivi ..«a«iHUnff or one 1 k« wiiH umtU^ to nn.-li df^KwIton' nti cVtobor 1 
And iWuilior IT, 111114. find on IVliriHirj- 2S iind April 24. ISWSV, Oft ll» tost 
fo'.^r.nlil t'"*’ T rptolinMii..i,tH, ooihitIhUh; roin|iJotP sols, wore 

tUj of regnlor ik.is>,ltorli^ to A list of tbow doposUoriw 


ArseiitSiiti: I.lbmo' «f flio [‘orotcn Otllcc. riftoiiosAyn.it. 

Ari,'ontli]j| > ItllilloKHni S>niillcu t'rovlndnl, Lii PUt„. 

AiiatrnHiu Llbniry of tlie C«tHmtiuw(..nJtli I'nrliniiK.Tit, Molltoiime 
Austriii: fC, K. Sl:ntlrtl*tlit> Coutnit-CouitiilsidoH. Vtoimii 
Bmloii; rnh’orKiiniS'tiftillnrliok, Freifiun,', 
nutviHsi: Kotilpticbo Ilof- nnd StA«tii.rMltM..llH‘]i. .Munloh 
BoIkIiihi; ItltdLgtliniiic. Uoynlo. tJniHi«4.^. 
irrunit: BiMlntlioiiL .ViiclonaL ttlu do .rAtioini, 

Canndn; hirniiinoutnn' Uihnirj’. Ottnu-n. 

OiiiH? Coluny; Chi^ommont Stjitloiior)- rpopitritiioiit. OnpcTown. 
Cbilo: ttlltlliitoi.A del I'.'imgrpjwi, $tiinilnip>. 

ColuiuMn: IMItTiotcini NMii'l.mMl, lhi|.nitjl. 

OoBtn lllta; Ofleriui do TXTh3sH{i y Ciinit* tjo [^ihltnicluiio!*. Suit J<sfi 

Culm: lK‘jmtlment of Stiito, [rnlmiin. 

ItoHiiuirk: Koiiw-llgv Bfbllotlif'kc.i, CorH-nImitoiL 
huKliiTKl: biitlsb Miiiit.iuiH, Imndou, 


jn-iit Ijjr lunrl. 

itltK.luiiiNj iH tniiu(ni!!iB!uurt to Coniuitty. 
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Sk'hiKiI ijf PiC.iknf^Ei]Ei;^ nntl PiDllilen] SrSeaL-oK, r^tiiloti, 

Pfuiiw: HEt»Uonii>QUi^ NjktliMiiil4>. PjiHh, 

FniD’ii'c: [*rf»/c^ture cle lji Ptirls- 

Ocrmiinyj Berllik 

Grawi^: NEitluiinl Llbmrj% Atlirtirt. 

Hiilii; ilm Exti'rtQiiroA, I*ftrt m Prlm.^e, 

ttunKiiriwil Hoiu^ uf IXJcr^grtttaJ, 
tiiUtsi: ^c^^reliiry to tiK? GoveruuiQut ot ImUn, CnEi'iittE. 
trplJiiKJ : Nntfonnl Llbrnry of troluiKl. Dul>lln. 
llnly: BiblEr^l4!cn Xnxloucild VlttorUi Eoiiie. 

Jupnii: Foiulj^ Tokyo, 

ijI tolia : Pmiv liirEjil Li linl ry, Wl ii ei Sjiei;. 

MoxtiNii- loNtlBito lMbni]KT^fli:t>, MuiMfo X^rlooaL Mexico, 

NVtLei'hiiu|!=: iJbrurF i^f iIh? (ri-udnii, Tbc Lln{^, 

Xdw [k.i]inL for ZiLtdniiiMuiinI Srtlinjy- 

Xww Ze^nlFiiiil: Ck^iii-nil Llhrjiry, 

XorwEiy: Hrortlilii^dtrt llKbllntjidkp C.’lirMEilhhu 
Oiilnrlo: JJbrnty^ Tofnnlu. 

Ptruj REbllifh^i'il Naclnruilp LIeini. 

Porlu^kl! RlbllFitln?<.ii Nn<^Toii4iL JJstioiL 
PruKsEnt PEblkitlick, BitIIik 

QuHwv: r^l^ilntlve TJhimry, Qih^Ikw. 

Qtlcow^lnntl: Parlliiiiimtiiry rJEir3irj\ BrEHiLnnp. 

: lujiiorltil PublEe IJWziry. Fk^irnibnre. 

Saxfiny: KrtiiEj^llHid PUilioitM'k. Dnmldn. 

Suiith : tMrllfliin?ikjiry IJbniryp 

S|mlii: ilo TJhn3Jt+ Cnmblo liitorimdioiiftl y BEblEikteca Genera} tie] 

SlIiiTHlorliH di» PfitklEim y Pellnfi Artes^ .^ta4rld 

SwtfitfeHi: ECtkiifEllfra MEbllntekerp Slockbolm. 

: HiliKolbriine FodOrrileH 
TnNmnuIn : Parbnmontnry r^Ebrciry* l lotiEtrb 
Tranwvanl: iif»iwiitiii-iit Ubrniy, lYetorhi. 

Turkey: ^llni^ier of Ibililtr t-oiu4t;iiiLli>oFlp. 

UruK^aiyj OQrlnn ile l>e|>^llu. I{e|>iirto y Tntprunplonnl du PubUcAidojiiaiip 

Vpn^ieUi r BllklfoB^ Xarlotiak <'nnten«. 

VlfUkrln : PEiblle Ulimry* 

WcHterii x\ii^trrilEaj ■ kiiblie ElbraTj’ tif Wt^ntem AuBtriiiSa. perib. 

Wttrtteaohi^rff: KbnE^lti-ln- T^iiii{p>«li||i|Totbek. StiitfaSTtrl. 

Tbu fifty-ilin.*D nf I'liEteil nil'll piiblJrntionii referred to were 

delivered lo I lie t^inUhiHt^nlLtii [ii;gtlEiilLi[iii from tliue to time an they wime fmt« 
presto, jifjd when u snlllclothl: iiuintH-r wais received to i-OEiipletely All Uie beirw 
|ire|wiml for them ii 11 wt Wuft prlrxred to neeomimny eaieh mtu whleb wa# then 
^hlppefl to ttJi n»H|i<ii^tive ileal limt Ion. 

In nihtltlijti to itii:- nisovep purtljil atebi were prorldfd under tlio Joint refill- 
tloo nf f'oikppH!!^ npprckved Mut\h JflDl, for Lire purpose of {nrreitDfn^ 

exebnnrma with fount rlew for wlileb no provbtlon wnn made under ttie lEmlteil; 
retHilmEiin of Mfirvh i Tin* new detro^ltorjea tlint bail Ijeeii de^l^mteil 

to (!ke close of ibc flitml y™r 1004-,T were ai follows: 

Aaertrl;i-lIonimr.v; Rtlr«)emreliiiDr der nnttpt- and tEcsIdou^-Snidtp Vlonoa* 
Bolivia: ITnEte^J Stiltes .Minister^ Pat 
Tlrltlnh Polunihin : TiOirlHliitUe Llbrnry* Vlrrorbi. 

Bulpnrlfl S Minister of F4kreiKii AITeiIi^ SkiAiu 


REPORT OP THEI SECSETAItY* 


C*eyl4>u: UnStH CofMml-, rolohibciH 

EZgypt: Kb^Hnvhile. Calra 

Germany^ Grci^3:wnwKlEel9a ITof-BIbhatLij^kp Barmitadt 

Germutiy i J^natekonmiltisfhai fUr die iSdehs- nod nut^Vh-Iirtlg^n Aiiyelei^cnbeltenp 
nmnimrs, 

0«nrtuanyt OfUt'e, Bmmen. 

Oaa tenia la : S^etTctiiry f>f ttjo Caveratiientp Guntouiala. 

BoiidttfnH S ^ecretury of tlie Goi'aniirvcnt, TepiC!]^J[ja+ 

Jotimlc^; Caltiiiliil Sccit?tar5% 

Idaltii^ Llmitf^nnt^Dv^rnur^ VaSettw. 

Saft-fauiMllniTil: Cnlanljil itaoinetaryT Jobii'^ 

New t Tjeclalatlvc Llbreirj^ Ut Jolin. 

Natal: Onlatilnl Covernar, rietemiarlLxbun;: 

Nlcuniganl ^U|a>ri atenilenlK! do Arcblvtiiit NaoluDEiloa, Manajmn. 

Nava ilkoUa: Ijeidslativo Llbnixy'p^ llalffaT, 

Ndrttiwesl T^rtitorloB: Gavemiai^ait IiIbniTyp Retina. 

Orunizo Ulvur Cokitiy : (^lV^rllttlOht tJ lira 17 ,. HUH^iiiruiiieln. 

Prlnco Edward iHlniid: T^d^tiitha tdhrnrs', Cbartottotawii, 
rnracuny: Oflolim Cti-aorihE da Inrormaolonea y Canjaa y Coiunili^irln Gecteral 
do laiulimiolmi. .^QTrdoiL 
* Rduniaiila: Actidojida RoLuajm, Bukhiire^. 

SiilvadH>r: MlnlisU-rao de RcMclott^ ExtcrluriM, Rn^vndar, 

Stmltj? SottloiaoutH; Coloalul Socretnri”, Rlngati^im 
Slam: Foreign OftliT, Haogkcik. 

As iioYv couhtrM ur& aonalautly ln?Srn?: addoct tlie partial arts for ttip liepo#^ 
Itoiioa doslgtiatrd andor tlio last molutiDii aro ijot fonvard^ idiiiti]tnii«uiudy 
with tho#e oriftnahy provided, tiut arc dellvoml to the ItiMltutlan fndii Uia 
Library- i>f ConiieTCEiM atid nre dlApatohed with the next succcctHd^ cousl^ii- 
ineubi of mlj^ertlRaeouri est'tmnecu ti> the rciipoctJye couatrl^ In which the 
dopoAi lories Pins Bltiuitod. 

The agencies In Giofn? eoimtrlcft wlilrli are sitp|iQrtGd at the o.Epeara> of iho 
SmlUiiMmlan Iiurtllutton are n?prost>Tited by Me^ra. Wlllhiii] WwJoy A Son Jn 
rxindan, Mr. J^iaoiih voti Kl'^fii3sy lti HadniK^t, Jind Mr. Kj^rl W. niersonaann 
tn Leipzig 

TV tbofio cfflclwit rciirwMiliinTft? wIm ali] tlic Iiwtitutlon In rromotln^ the 
IntermU ftf th# Kicluinj^ Kerrtci!. both it bouic ,mi\ nhrmniJ, imil lo Mr, 
CbirlM A, Kliw, rteputy «tlIei-Uir of ll» \vn »t Nvw Yatk, Krntoful nehnowh 
odgtoetktst an? extendciL 
Itcajiet^triilly suhuiKttod. 

Pi W* Hooofc. Acting Uurvior 

Atr, Si P. LA»nLi;Tt 

J&ccrrturv l^mUtumnion ImlifiiUonr 


Af-PENtUX rv+ 


IlEIHIUtT OF TUR RUl'EnINTE.\DENT OF TilE NATIONAL ZOOLOGICAL 

PARK. 

Sin; T IjHve ttw tn Hnbinlt l]je folEowlLj; import roIntEng to tlio eonilttfuD 

um} (if Gie NiitloiiiH ZixhIo«U^] Pnrk for thi* AhliiI >ofir cndtiij: June 

ism 

.Vrir HintJtf fur Tbe i^rLitrLfMiL ii'ork tLut hnr* U^n pifmei'iilKl durfing 

llbe jji'ottr for till? ud ^^oLiifuiueiit uf tLi? hjii< been tiuit ui!<oii the new for 

mil w Elilily Ttie Htriiiiturnl Imiiwii^rk wjih minideted niMnit I.Vi.’enilH.T L nnil 

the tile plot Tcixti ftiiKuliPcl nlTont Mnyr L ISNiTh. This nxd wfifl <TnEniiorhHl hy 
flnlnlH iifirr ttiodelii df^lkTii‘f^i by Wm. A liin?e i^itnliilt for 

heiitln^ iind ventEEntlLii; wmt I'otiKt mrii'd under Uie n3£li^ uf tlie 

kulldlns. The nmount exE>t^iiilHl frutu th« itpn^f»Hntkkii fur the yettr will ri^nrh 
nhtmt As tlie liulhUnjf In !4hijEi.teiI ntntf the <*11^1* of n dei^llvlty, n 

beuiy Oil of friirib KnuiH^rlixl hy n n^tiiliiEnp; wnll wilt W reiiulri^d on Ibe enstem 
side hi onler to ni'iHkinnnMjiite liie tun'e^nn^ rugipi nnii wiilta TIu? plneterlng of 
thin |iu!k1iu|^. tlie liiterJiir ntnl e;tterlr>r axul the wrotHlwifcrk Btlll reumEn to 

Ike done: It Ih bn|H^l to iHnnipy the kuIhUii^ durkiik* the iHjiiitnit winter. C^kU- 
^Eitornhle dehiyn oinMir frtmi the ilKMruhy nf iffttllut Multnhle tile^hniilca fur the 
w'oHf, 

T’riiiporfiF'j^ ftfrit ftoiF^r—To iiciymuinxlflte the blriba kefit ilnrEng IIh! unnuuer 
Tn the hiriKe tlyliiEr fi» well eih^ those reeel red fitnn the St- txkiiin KyiHmEtloii. 
two iirldEthmi^ w'en? iimdo to tbld liulldlntt- A Inmt Indnor emu* wrns fltlcs) hep 
for thriiPln?^ cnrlEiLciilSK ete.k nml niKitiier for fhirln^ nnd etto.T i^^ieiiiIE 

Npeeiesp tho hitter ooiijJiitiikhtrltiJir ^H'lth nu ontilm'kr VFinl^ wi^re i^in- 

Hlruc^tixl for the iturth Att-kiLu 31 nd S4Uinill nstrirhrs* mTlveil from the t'resl- 
ileiit, Ellul wiiefete llooix wefe I'onMtnieted for jiy:>venil of tlie Itir^t^r imkMir 
nil^r^c, T'lie totnj uf the iiIterations nnd exteiisloiiH wits tilxmt 

f^urifppnrrj fit»NJn \—A ui'w IkoEler for tJie hen tine iiEJ|nnnitnH wits pnt Iei with 
itiUlHfurlkjry fViffultH, rVkimhlernhEe reinilm w^ere iniidk^ to tlie nietul ptoL nnd the 
ln.iuw‘orJ£ of the outride eiLp-H wuh tlHkpinj;hly elenneil 31 nd n-|niliiEii‘i1i. nil nt a 
eoHt nf 111 tout $8i:KK 

Teutfrftriir^ ll^rnr —Am finwl^ H^ere wnntlni; for the lypiiitmi-tlon of the 

Iteruiiinent dem ik^MljeEiiNl fur the ixineilkm tyl llk’k niiiull rix^^m In w^hlrh 

those uuliiiubt ure iiutt eunllned wvro renmiiiued m nn to ^[vv iMMtef fnetlltEen 
for i] rriEniU!)i>. OrnirL-^ were hi hi. putlera itnistriii'teiL nml si^rnens plan led. 

tNChttunit fur SurroicfitiF rodents.—The ItikdosniriiMi heretofore iJ3?ed for fhl#i 
|iiir|icKH^ nt the piirk linve hitherto net Iwi] imtlAfnetoTyp heinsr liadly liHiite^t 
jiiHl iiermlttlng the eft?rt|H' of thi^ dnliimlM. Two new Inehn^ures tluit pnived 
very mitlnffletikry hate lieen metde ilurlnE; the yt^ar. One of thiwe^ for pmlrle 
dogn. wm fqmn?d by excnvitUn^; the eiirth to n deikEii of 4^ feeb iiiivliig mid 
jyrnntitiEr the ln>ti;oiiiH mnl then fE11lii|it in ?vltb ^nividty estrlli. Anoltierh for 
wiHMlohut-kjc, wjiM nut esi.-ittntiHl t*o ilet^hly nint wnn nt the Ihittom with 

telford i^nmiieot. The of the two Inehistin'fl wns ulMUit f-KJO. 

/o fmftrftfrra.—MiPMt of lEie liielosnres In the |wirk are iinnlo hy wire 
foneEn^, wlilcii hns now' lieioi hi ium" fi>]]^u live to etplit yi^ira In tlio of 
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tlilR tttne tbt' wIt^ tma Iwoiut^ flcTlouaty w«)ak^iK< 4 ] liy rust In uptt# of all 
HTortx uiatlr for ft8 iprtwrvulioii. A ifeiit'rflt im'nnKi nx'Kou nf tlip Tfiit'Ori pitii) 
■■AiUlpM-liN will «Kin 1H‘ iii'ii'swrr. I>urliijt thr jcar n^onxldcrnhlo rcjMlrA liaTv 
been Jtiven Id the fttRHW ItulnHini; tliv (leer itnd the ynl;, Mint on adilltlaDnl in- 
elowiin' iiinl oTkeltcr linK Ih>c<i) ni)iili< fur ilwr. 

I’ultUc Mmtari rwMn#.—TI k pork la Ktill defirlont Iti railable paUnu: rtiufort 
room^ for (Ue luwuiiiiodnUnn of ili« tiiiblUv ei>iMN.‘liilly for woieon uml eliildnai, 
itnd thl!« JA e«i|iecinlly foil ou liolldoy*i. ivbwi tbe luirk la I'rowdLsl. On Eiutler 
.llbiKltiy thimwmls of cliliarpn, with iJiefr [wreni.i juid nuncit. rpiiialn nt tlie 
luirk iiesirly nil dnjv nurl ihe netToiniigratafloiis are wholly l&JiiilflrloiiL fliirhij: 
till- |iuM year llh' riKPiiin ftpr wouiefl have bw-n nwre ihan ilmihlert. but they giro 
Ktlll bw Kiipiilt. A bnllpMipg; fjj imdly aveilnl lu wbleli n puhljr rumforl pooui 
flnd ri^liiiir4ii3t toiiJiJ 1k> ^^lutklncd. 

.svefjp a„.t Ip^ipp-lk,-*.. imrlnif itjo pn*! yenr a stKa-lal elauKv for llie inircliaee 
of wiitu woh Ifnaertril in tint »p;t umkliiK Keoenil q|>[>rcir'rlatlu[Po for the jparle. 
r>iiif hiiiiptriNl and *!*ty uptjvpiblo Beab. anel 3<> HlAtlonnry iH-iK'lir* were mndo 
anil iIlKirtlipiteil tbroiijirhoui the inirkc at tirtiniR wLere they mny Ijc i^tivrnlont 

fiJT IIIpL^ (»llh|lLV 

coal/rmir* trerj,—Tin* imrli rcrclvctl iturliiir ibe year au Iui[»rt 4 nt gift uf 
eonlferpiiLN trees froni Mr. f^pwell >L i’almer. of jiln«ifi,nl. r«iiii. Tliew ctpiu- 
pplro ispini* IliipnKanilo of nin-einten* of illReroiit 'rlM*y w nj |h. pinuted 

III atpproiprime Hltimtionpi, dihI it la lH-lh‘v«| ihuf they will erontnally (fPL’ally 

mid ly I hi? uiiturul uf tl]« |ifirk. 

.\>if jrarrry pjjrpi jptnp.-^TIn* ninp wlileU wn« iprejiaml earl)- In the blatorv of 
ll«> f'nrk liiia gmiliiiilly in'^siuie nlijiiist iiwIcm tni-nui*® of the iiiiJiPi-nniii niu..rB- 
tleiPH tinit have Immu hinple. Mon* aet'unito nnil ntpinulatit iletnll ivaa hIho 
n**[ii!n-il In <phli*r tliat work uilght iPo Always effei'lively planned, l.-op thiH 
rp'aa.Pii a mw ^iirviT wno mnde ,m\ « njji|p i>re|>An*<l of the' mvwt huporiunt iinrt 
of tiH* leirfe. iMTering nipont dO ncim Tlite Aim* alhiw* nil tn*f«. *linihl.erj-. 
Wnter anil newer rplpp-s. ami every pletall of tijnflBunilloii pruetl«*Abli* lo eytin-spi 
on llN ..iile. wLleh IPi rm fit-t to iLo Inrh. i«iiiP-|i n survey Hlionlil Ipo eiteinleij to 
rhi^ pot Ire j-wirk. 

Impitt$aat airPK*io»».~nw following an I mala wen* tw'fveit hy gift- 

Fniipi the rmildeui; fHi.* stebra. 1 Ibn. 2 geinda lialNKPiis, 1 tHinli Afrt*™n 
oatrlH), 1 Somnll tiolrirh (from lln* King of Abyaalnhil. 1 female Jagunr (from 
K. Jl. IMiimnrliiT* AmiTlmii tuiuiwl nt Maramlbo, V'eneauehO, alao sow*rai giuiiH 

cm ftc. 

Fiimi K. II. Plniuju lier. Aniorirtiii epupsul. MnniiiillHi*, Vonimuela; Twenty-two 
sneduwna, liiHnillug ji yniiiig jnpiitir. i i-oelote. 2 tirnnkeys. 2 roiiKi* foSi-H, 

pn rrulHn ii'ty. 

From tin- linn, n. iS. ;4qnlen.. eumy eytruohllnnry cind niliiiater ph.ibhPoten- 
llnry p, r'ulitii Eljilit aiMwiuiens, Ini-lLulIng 2 I'Rbuii ik*.*r ami a linwt-hlir turtie 
. Friim Adiulrot llP*l*U'y T>. Kvniw. F. S. Xuvy; t>no ['hlllippiigt^ dwT 

Then* wero pro^nd for tin* |.girk l.y Hr. F. IV. (i.Klitig; Atiirrhpnn t-onaul „t 
Niwenslie, himv Stpulb V\nii’*i; Fifteen apM-lmetw, ttndudltig’ 3 kaaennKiHi, 1 
reiJirth* ‘l-nHbinninu detll fin roniiplnie pulr>, i mnlr TAaiimnlnii wolf (to eiptn 
pteu* iwir). 2 |.niP*|i turkeys. 2 VuslmllAtj rrniies. mill amnlU-r hlnU 

From J. X. Unillo, Anii-rhim ivtisul at Aautn-lon, Faragiiiiy; One yotmg Jawnr 

^ 2 nnd n kinK viiSiuw, 

Ity esiluwua- ibon* were niflve.1 frtun New York Z*a*1ogiea| rnrfc : One Jhima 
1 luaiidnil halKioA. l liombtt], 2 irrowntal eraiit*fi. 

Frppiu ttie Ztailoglml Oanlcii at Bucmi# Ayres, ArFjetitliie R<i>ablip-; One milr 
waimriiH I pair peonrl«, 1 hairy nrtiiatlllH 1 female rlH*« tin ftpiiiplp^e riairl 
I pair ujiland gec*H>, l ercat^’ii scnhinier, 2 ruftpua tnuimou. * 


iamlliiiHiiiii R41HI1I. 1905 . 


Plate HI. 




















fl^LPORT OF Tali SECaETABY* 


R9 

[t l]i3H \wn foiindt cstryiiK^ly Ih oiflte sfllL^fnelorr flrrfio(ji*in^utP for 

tnii3i«rM:iirlj|tlaii from ilJjitfliil Soutli AmerlL^n I'^iuriiiislftti 

to rv^wtfo niiltiiAlM wHIhuii i»f rrnnnportntlon ivlik-li 

In the of tli(> UultiNl States t^vi^miiiE^iit Sh LiiipmelJt^ble. Cc^rtiiin sliip- 
iiK'iLtri of iiiiluialf* frtnu Buenos Ayrea im non' walUtiij uaiU some satlsfnotory 
QdJuslJu4.'iLt rAD 1 h' lujiile. 

Thrwugb ex elm 11^ with the Xew Zonlnnd poTnrtimeiit uirniiigwl l>y tin* 
fnHltletii mill iiLeiitli.kiiefl In ll»i ro|wrt) 8 nw ileer were nfee^v&l. Ten 
eUf, ii liumlior of lilnlH^ ntnl nevoml jmnil] uminumTa were ileHTored to the rejv 
rttreiitiitli'iw of the Xew ^eiluml t^nvumiiient In FelHrimiTr nml are nwlerstcKwJ 
to Imve rpiielwil lln^r di.>^tlii4itlnn jiafetyu The elk were dui^lned for |;im|kuentlOf[f 

lOUlMWiW. 

/lirfAif.—The liLrtlu*. 1 !M In nuniticr, Inetu+leil I AaTieiieEtn h\mn, 7 oLk+ 4 mule 
4 liw. 2 4 \itnn] 1 ihi!i hlitL-k-tiilled iti'er, VEni^Inhi iteer. 2 fallow 2 tlnrhury 

atieep. I I^mzHInn tn| 4 r^ hltio foxftt* 7 ^ trniy w«kIv*^, wverni knti}t: 3 - 

riMw, ^MirtoiL** rwientJi, nlmut SO youuj: of night her^^ti jiiid other htttla 

wliEt'li iiE.4(li«d In ibe iljltig^ Ttit> wlUl turkeys wtiieli wore tniteltnl In tike 

wpiinjj of V-^n iLHTe nin at lanre, ntid <>. kigother with the hen, still rtnunlu In 
the iwiif. 

iirnrAic.—frmiifo-lnli^liiiii trouhi(^ wim I hr ehlef mim* of death of anSnmta 
iinil liielutlnl 2 yotutg JrtguaiM nml Roeornl oJIkt 2 TosiniiJiSiin leoKt^ 

II iCuri'ky Monntnlii alii'ep^ n wi^ihjwnry. stwem l a ml Tii riotiH oilier 

hlnlt* mid stun II nmuLiimlK. A number of bine foxes were tost from nurliiarto 
nuif two fn«m ^■^1llK 

from tul«*reUloolSr though less Iti numlker, Eueludod more lanto nnS- 
iimK iimong ibtiPe imt lM>Sng J hi sun cow , l ullghitlH l rctV dwir, 7 doo deer, "S 
elk, niicl 4 monkoys. The tnnjorlty of tln^ nulnuils iuid nM.'i^tay roiias Into 
the iXkllcHTtlnti jsiiil were iindouhteiUy nffei^tetl with the diHease when recelrML 
Three inoiikeys wore lo«t froiu otitixuTuilueln. or "*4*111^2 jiarjilysSs," and a tloainoo 
fronii pulmonjirs' nsTierizllloBls, 

Two elk nnd 1 iimag-honi; iinielorHp were lost froni nceldent duo tu the latter 
<'use to fright. 

Aiilii|i^li>ti werii^ inaile ns In.^reioforr hy lha luitlhiluglsts of llu* Bureau of 
Auliu4U industry, oltlker af the pork. In the isliM* of Inrip! auEumls^ or tit the 
Inlkorntory of the Burf.'iiu lu the of the sninlter kltids^ 

0/ ftoHin/tirfe#,—An item wn# nguiu suhnaUted tn ttio cKtlmntE« 
for IS+ph^OOh to pureltciis^e the Iniiil lietweim the park and the tieiv highways oslah- 
liftiu'il nhiaiT tho eastern nnd wosteni sides of the imrk- {Tnhik Ai-t, Aihrll 

*■ ri>r ihe (iis'tdug of qeuiioeliug highways on the cast and west shies of 
tlie Zoologlciii Piirk^ Dtstrlot of Columbia.'^) No action wns taken by Con- 

at ihf'- Lnuimaim /'wrtibuw fen,—This was successfully main- 

tnl£i4.^1 throughout the scusnn with waiter at I rely Httlo kws. Two ketin-rs were 
emtdoye*! during tiie sntiiiiiur \u\d nutimin. Tlw eshlhlt idiMiHj alxiht tla? uddLllo 
of .Novi'udK^r on account of lohl wecither+ the hlnls lielitg reniLivi3tl siiwl trnim- 
femil til the Nrltlousil Ziiologinil i'urk. The «igo was juirobaseil by tlie elty 
of Sh l^iuls nt Its npiitohjcd value. 

iwwifiHri.—Tlic fixed forre of the park nuuilyer^ rtboul persons, of whom 
8 are iis^dpisisl to like adiulidstratlon, tu tho rtire of nnlmnlSn 20 tu the meclmu- 
IcEl deikfirtnieuh IS to tlio <aire of gruuiiils, and 7 hi the tvateh. Ciinshlfrolile 
illlhenhy Ims I teen found In ohtalnlng suitable ini^u for jsoflltlonH of keciwre *f 
jinlnmM. Tu ho effeidlvt^ 3u this duty H Is nuf^-ssac^' to Im? iinlefc^ active, nlwaj’S 
alerts noil her timorous iior reuturcsonic, ntul tu Inive a uatutal nidltude for 
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dwiiillix'KH. Tbi-so .injiiitivH iJwt rtr<- ti.ipihluniblj^ Ivrnml ^vlnit Is nNiiilml 

i>f n (‘1-iiiiiiinni EcLSNiin'r, 

T\w ktw?|ior« arv illvklfnl tliiw i1a:KiH5t rcNviiln^ niKn[i£>iiMaUuii m ; 

iilu**.... „ 

577' eiH«, . -- — 

Thm el««« ... - --^___ 

T»K!im> men iilti^v tbdt iLelr wi^leis la eMni baairdims. ibnt thvy tiro ummllT 
n^iulml lo wiirk «»n iSuml»j,-« nud ludlUnji^ ntnl tliiil nliti'e itie twt nt llrlii)? bus 
nuviiiiivtl i'aitiibItTdIily of m'ciit yeitrs sohil' Hdrnitc« Hbould 1 p<> miitle tti thi*Sr 

fnborrifop-^.-At |,rtwnt tb*^ ^nrlf lm» m mlisiunte for 

ttH‘ fjiiv of Hti-k iinliiiMbi nor fi>r tin' ijuanniilnliip; itf Itellevitcl ro lir> jif- 

Itelwl wltli or ii»fceiliin.a OlsojiiKw, WIk o Hi the nnlumlu remalL Ui 

tlu> ekhll4tlun nijpt*. Huilr i«iiiri>rliiga IteEng itlapEnyci] to tbn imhllc, iiiii] unliam'CHj 
by the illAturliniiiee wJilrii neeeiMitrfly uri rtlioni Thom, or, If roDtovitl from 
tiH'lr ottjjoH, nrx* idneed In utisultcibli- E|tijirton< whi-re iboy nro aubjeet tn 
hlnmjruni^. I.I 1.1 for frEim <x>nito«iil,lo. Severnl of mnlitKioiis dlKeaae Imre 
tMom raiddly t„ M>tcnil nnliunlH for wtint of niofliiH of iironmilv 

Iwliitliiu tlhc* dm tmaiHHttHl iniei*. Tlien* Tn iim] for u aiiluihlo bullilliiK nincwl 
II II ^UutM imrt of me «rooi.ds where iinlaiiila eiui be [.roperly loohit^ irmi 

eoiii.i.H.,m| wub thl» tbore alionia Ik- n rnt«rntory [n whJcli prt,| 3 er oiamlmi. 
tioii tiiii lie made uf |he i»iilt.,>kwlrt,| „„(| oimtomlHil i,Ki,oftiil tlml nmy mine lo 
twrid Unt very little in known eenceniliig tlH> dlne^NOH that nlfoef wild ttitlmalo 
ami tbe psiToa ten tlmf (isaiHiite tliemselri^i with Hwm. An oxtoriHfun of ..ur 
lrii(mtEa?i:r In this ill reel Inn wonW nmUiuhti’dl.v Iw of licneat to tlnw*- wUo nre 
sliidylEii; the dlseuEien of man, ^ 

In other nmjitries llm mnat alBnllh.iTit NirlentJrte fiinetlmi of EtdlEHTflnim of 
tiring Aniiimis Inw tnvn the ititviiciceim rit at knmvliilgF- wlili tEamril to the 
atnii’furi^ Inihlts. nml nettvtth-i of iii.)„NiLa. Xejirly j||| a,u'li knowltitBe Ima 
Wti derh^ frrn., smdoghail inllmlonH r.f elmrneter Hlmlhir to that nf the 

me ^iT' tf* "Jf , III lUe JordlL .Iw Muntt^ nt Paris, 

nriEellgatioiii. ho^. tieen «irrj«l mi since lt« mhhJlo of dn.- dlghteenth tentiiry 
by men who nehlered. In HHs wny, n worUMvl.io faim'. Nmdi ns mivertHT. 
DiinWon. Rulfoti, .'wrier, fJeuflfroy St. JlllalrL., nud Jllhm i-Mwords: 11,^ 
'iL?! »a‘iety «pf l^midoii workiil Ohveti, Fliiwer. lluiloy, 

‘ 7'T‘i^1"7*’ "7' ’ *'*'■ Hi Fh-rlln nifonled lliirtumnii 

I*7rim /T ^ «P«. fl'Kl It wn* nt file Ainsli-nhiijE mtrtleii 

h>l' T^'n '*7' "'“'V" iii»iiiiiuoritiil work on the atpmhiPL> of 

S iSidlar w«r ' Htin**Hl in 

JVn -iJliillor to tlie one n<iMiltr 

estaldlNlhJ nt the E^dogU^l mirdet. in rhllndelrhld, min l«. l.nllt ini,l eoulT.faS 
lit II ,«.t of iitH>iit *S.li|«. At the Sew Vork >!oolo«l«il Pnrk oji imcilSi' 
this kina N » be eriK-ted whlvh wJl! fimhnlHy iwt conslilemhiy more. ' 
/foods emf nitfftwriie ..ark is murk fr.,jwen,mi by enrrfngiH Lyl^ sa 
it dm-e. along the nilley of ma.k. it iirforda lh<T mo«t nml rdr-i.^ 

Tn .rr 'v ”-rlh of It. ami t!,c nmi„ .irliwny 

n thni imrk ivnimiintmtes diperlly with llh- itrinelnnl ro.i.l iu ,i. vIh . ^ 

tm mils.,,-a In il„ NnUnnnI SInnI.sknl Kift uininM ni,rnj, 1« I,, lin. 




SflS'thiiflnipir. Hvihul. 1‘?05. 



Ghevvs Zebr* Presented to tne Phlsident av the Kfnq of ABvssii*ijk, 
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ftEJ?OJaT OF THE 


T1 


dKtioli. TJiJb 1(1 rw>t os ihc^ Into tiup ttiilPj' of tlio I'lVrt is «o flbriTpt 

tbiit ihi- wurfrttis^ f^r riiaidH itnit Is wnshi'il ovioy Eit t-^Pry hvtisy rain. 

CoiiHldprahli‘ iliuuof^o tif tljl* kind la dono pvi-ry yi^r, tbia ontuils a t-tiiirtinot 
t^ 3 Lii«oao for tbp rff^mir of ttiP rijods juid wrtIkK S^siw of llio vrolks on tha 
atpeiior alotH^ sLoiild Iw bild in <'oui-r&ti\ whMi. nlltifinjEli I'Sih^iihirp, woiiJd 

tw oliciijwr In the pntL 

TIiP iKsrltfiiJ of ihp imHt alM^ut flip guorry rond piitninee la In vofj bad 
dltlMH. pwiojE to ttn‘ fiy-t tbtit tlir Aral misles oxiorlinr to tin? park Imvo 

mt^ntly obtintjoil ntid tlnit no ^oTiojinont Imiirot-oen^ntA caa hi* nmito 
witliiii I lip iwirfc until tbo Pitoriur iiro I'oiiipli^tpiL It Is hoikd tbnl 

titilfklent fniidfci ainy tw* |M.tiult tUo iwirk to taka up tlio o'tiHc 

^iH^ttvoly imd isla^T! aU tlio roitds otid iralk^i in o sultablo wnilittott. 

fn-f^ ei#irf forvj/f .y.—Owln^? tt> Ibp |l^t's^^utp of other mottofM, but littio 
ntioiitlon h 4 Ui^ boon pnirt to tlio rmtnral foront in tbP This HlKulbl. ijowoior. 

he oirpfiiVTy to-or iind pro|iijrly nml prpsorvtjd, a& It is ofio of tlie 

Virlnoitiai atlrac-'tloiw son^t l>y tlio n«blle. Tbe Iroea [danicd for tbo sbade flf 
tbo ^tJilks nniJ spilta are not nt NulHoienJ. afwl Poosldenible aiMItlniia] 

plant In?: should ilijtn\ It is blRhly doalnitde tlwt ibis sUould 1 m= nixxnnptlNbod 
ns soon its iM^'dblo* ns tbo weinld luoreorM? In l>«iuty and alxo yeaf hy year. 

f'/r., perritr.—SlrK*o Of/tot^er 1SMJ4. a record \im bpen 

kiFpi of flA- various and otbPf orKniiSz^itioiw vliiifing tbo park. Tip to 

Jimo 31>p Itlftl, thorp wore Im cIlihscw ttimi normal an*! otiior ^boolSn Ini'ImJln^ 
1> from odt of town, with UiSl pupUni 7 olnsRoa from Sunday schools, itiilUiUiiji: 
i; rrtna out of town, with m pupilrtS ^ mlscpllnaeous ompiiiixstJobav 
inoludluj^ 4 froiii out of lowin with fiJ® |ipt*s*nB^ 


dniNi|f.i fii fAti cfiUanHon. 
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Serretarif JSvfiihioaiaH /n^filui/c^ij. 
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AprENnix V, 


IfETOllT or TEE OPmiATlONS f>r THE AJ^tTiSOrHYSlCJAL OBSEHYA^ 
TOIIY B'OIi rtm YEAB EXDrXO iENE m 

Sue: TIw fHiuJpiu^t at tbe Obs^^rvtitdi^^ N ut^w vnlurti 

rolIuivH: 


Bui 111 1 11 ^^ _ __ 

A|i|^uirnlii4< -_ 

Ubhiry ErnrJ ri4\nrr|- 



Durliig tilt ytar ibnHt^ wornkTj sLtll^i^ ctMiJtcfivHy, tliu ertlij^tat^ 

th\y liiii^ fikuii iiilmir, niid ibt lK^tiifcTii|»ljle outfit ftir uljstrvluc f*yltir 

lmn^^l:■. IWTt ttwii nt a of ¥1.1^^. Tlilrt Itoto 1e tlajirswiLljlo to Um? 

npiiruprliitlnii for lbo j1j«?3|| j tor tmilttig Jiimi^ Tbe Einjiifwl tin? m>- 

wrviilury lot hjisc ii«oi tvn^wikl ol a of j^TwVt. By of ilie jwrli 

iiuUK>rltJt?s tJio luoliMstirt vrm til iho suimt tliuo ouhititf»l im thu 

ojLKt Hill] Miuth, Eirwl tioTT eontoluA Hiuuro 

AiitMintriu clilofly for mt Iti -a hmjKiHM oKiHHlttlnii to o bl^h ultlhido olwi«n-- 
liic iftfiHoii liiiA iwQ tinowoa Ht Ji ami of Of tbiM wiim* ^2,^7 lo 

ilHirpetihlD til tlM? npproprbitlqu for tM flKtJij ytnir oudltiFi Jniw ao, l!H>b rjuml 
IkTltHlIritlH Imyc ooiitliiu^Ht, n ftw liookii of rofofvuot liwvi- liot^q purtliu;»uiL 
null nls^mt lift ToluTiitnv liuvo Nvu eolkitist ami Irf^tiitJ, nt n htbil amt of 

No losHfl* of profKhrty buyuua iis^ujil wnnf uptl i™i* ||»vo iH-JOiirmt rturini; tl«- 
y«ir, 

iti (H-rfuttivth^ln tbo Inttor luilf of uim Dr. s. ^[Iieliull won c’ui- 
iFloyc^l thriv imnlhn #ik mii|NTrTir>^ uR^lptont i>ii ntcllnr nuUutfoD oxjitriiuojjht 
Hk’linnl Xortii^ fi»ieiiptl ifiiroli ;ii, iDiJiV 

ny itHiuoflt qT ihi* Clilof ipf Mh? Wpu[iii.r fiumiii Mr* H. H. Khiinitll mi* 

tn tli(} OtwjerviUoiT tMiiporurlly fop.« porttKl liveliiutUF: Mny t, liXJf:, 
In order ttut Iw mlgjit Ictirti the metbixtc of l>nlfl>emt>hie (^wrviitloii tiiiijlojed 


beru. 


>fr. U Jir Ini^rmU wiis for tbirco iiu^otlifH, li^iiiiilti^ Mny 10 , VM^k no 

tonil»orory qHfllPtflnt for tb^ ,\toEint WtLfson eKpt^lliLon. 

Jiicv^pb nwycr, ttw-ttwngpr. wop i^ngfi^^l AprtI 1, lfirK\ 


H-ojiK or Tirs rjutfraivAToav. 


Fop eonrenfFiicv t dtsscritH} the work of ttio OhBcrxnhiry timrjjp tUc roltawliii; 

fl) OlmemiUoiiH nt WnslilDglim on itw ynrintdltty of tl»>]<ttit. 

ISJ) iPOki-ll artckiuP work. 

IS) Earj^^ltlau ffi Mount Wilpon In rollfoniio. 

(11 MMHirnTinTta *T Whumsnmjt tije vAxrjuiLrrY qp tuu uvv. 

As liullentfNl In jour luipnr, *-0n n jMsitbio rnrinttnn of i\w miqr fBillti- 
nnd wniumriRHl in my ln« j«ir’*i pppopf. wit olwnfttlouB nf scromt 
ymw. Itit «|)ct.lnllj' of titc yrnr JEWn. Inirr tomliHl to piotliirc th* liciiof thnt 
tlio totnl pJidiRtlan of ilm ndu may mry In comimmtlvoly hriof pepjtHis, tlKse 
vnrintlonH nf Bolar raiUntlnn being IpfqBiilnr In imioil, hnt lotembly fpetiuciit 

«Aj»iniphfeileal Jonmnl, ,Tune. 1«H. Jinrl LoaMi. EtlliihiirB. im(ll>ubliii 
PblloAopbloil MngiulDO, July, lOtW, 






nmiHT OF TIIE S£rltKTd\aV. ”5 

ji!ul Inlw (iiMtitfli ti> prmlBe?* ftniHtilorjilile «f fhD mmn 

fptiipertiturt^ 

iMiriTii; titp p?iMt itii- wnrk ^>f (JSwwn-Fitoiy Iihf I'oeti olilotiv tllrwu-tl 
Ui-^vurJ ili*? TurJnl^StUy iif tht^ son liK'ri'iUtJiiff cmr kiiKwl- 

ur U. Aw I tiiue hihlil ji3 iiiy jHHt nt'ihjrt, h»n tlkm> mala 

Vniiii'LeH 4is f-i>Sli>wn L 

FIj-hL 'riH' tJettfriiiliititkHi of lhi‘ hji^irtUy mu\ vnrtiiUon uf t(n? total riular 

mclIiLiloii tbij outer Jliult of uur rttuioHiibeFe. ^ecolul. Ltie 

Ilf Mur dkwtrtkiatUm nf Folar niilkilTun o\*t rlio suiift illsJi fer tke oi? 

iToicettii^ of uLi«omloti In Uw Ffilur etivokajH^ TliIrtK iUf^ njclurtUiu 

lif triiitwrjilurL'- nwNiHiirfi'liie.iUi* from Mitnionoiift rniFtfcimliH^lml stations U' auto 
of iJie ifiufu'mtiire of tlio njarlb friptu Us luttiu. 

Uf urrtil t frir w/ rAr rAWJi for fJttainfd J(^Mrr‘ JniloarM, J'.'Wi. 

Itoforo n^jiurtJiJj: fully Hilu yeur'n work I jilv<? in tke □rt-oiiijMinyiiiE eliiirt, 
rinte V* a jfCiJi'rn] viaw i»r Mu‘ nimjltw of I lie his I two uolI n Isa If years 
NiiK'hlii}f this iiuestlon. Three setles of nhr^TviiMouu :ire rOlirirpenlt^l In Itm 
flmrl. rjEiBiuSyt 

Avoriij:!*' detMirliirew from lueaii hnfcitKfature fi>r Htutloiiri i.ll:Strltkatei1 
over the Xurtli Temiicrntv Tmiv, ri prLrscntiiHl liy tlii* full Ihio ul iliu loji of the 
dIaEnim, 

It. TIU' trsnisEnissloii of tlie tM>lnr eovi-liu^Mj for nnllnlions of ivove lui^cth 
(imsOiK 41F couiimtenJ fru'iii M|Mvf ndMiSoruef rle rtlwen^'fllloiks of lUe siiii"j| 
fllwk at WOHlilnKtiuJii hy the line at the mlitille of ttio tUfinrrain. 

i\ The fcHjIar rsnilwtlt'iii outshte tlk* eartirs aimosjiilMin' as t?oui|Hil+sl from 
istKsirolN^luiuetrii^ iilu«.TVat[uaH at VViisliltti^toiL n.^iiniwiit4*iS hy iJu" lower Hue 
tlie ilh^iifrEoiL 

As llfcu uliHorvatSons of ly|M‘ ll liiul oiirller oir'a wT tytM> f iLro frwinentJy 
pe|) 4 ifuUsl hy loll*: hilerviHi^ t^f Mine, ilu* Unuii eoiinrs^tiii}; the Hlnmld not 

Iw? hiieriiiriioil ns ncci^fuiTlIy InillfTitiiift ltit<»r^enliiE valuer iif the i|t|aiitlfy 

iitwrriHl. 

t)ltin<rrutJottfiL Mf Miu iWiIttr nocwtant hOien hi Wnnhitiiftoii iin> iwliloiii of n ^tlw- 
fiHL-lory ilMLrJEeler. owing lo tin? Heaftlty of ilays wbi'ii nnifonii trEknsnEirenE'y nf 
tile ntinosjilieix* lUTsbiiin kir the several houm rriiulnHt for the Elf^terinliwUlmot 
Art'nit^ IttiPKly only n few of the oltrvi'rviittiOis i^f tyiw* f" itte emit lent tn? irrejit 
weiirlih iitiil iht'si'^ ara In the dinaniEU by tint letter tl to iteiiote It. 

fllRiemtfclon.i, of ismul i’linnicter. hut ftutlHfnehiry' lUun thvm» ilrst, are tlenlg- 
nati'si hy al, ileiJoliuE nnHlttin> weiirtit. A all 11 le^s perfert rlnsi*, hi wtilelh nio 
forttiftrttely. ttn-Mt »f the oTwerinHoiw tif lln?t ntnl JIUCp iTeliuig^ in tlitsigiiiitcii tiy 
the h^tll?r 1^ slt:iilf}ii4a of httte weli^liL ^.puio tsli^fi-ir^atloEirt el Ml k*ss tuitlHfnHDiry 
ttwn thiHJip 1 laneomlfttst frnai thi^ iliugmin nn tlej^rrltig no u-el|?lii at nIL 

Conshleriiig ioav the slluitran^ U will be seen 1 hat enriy In the ye^ir IWl there 
was a lonst-esnitlniieil |n?r1iMl uf utniojrinally high ternsatrhit teiii|>er4itiire. anil 
thLit wns fiitlowiHl by a Btlll longer tS?Hotl of ahnonitaMy hjw temijoratnre. Cur- 
n'vfsjtnlhig w^ell with I his state of iifTnlnf art? the of total ttihnr 

rudlEUion, anil these lihscti athitiu an> fortnnateSy iiSmost nil of great, or 4tt leiisit 
mtsllnnip welghL Id September, ItKk'l, t\ jingle nl-^tvrriitlifcti of the trummlnsEon 
of the sKihir rnvelo|w wfw timde^ tinil Mils, eouitmi'i’^t with oihers of innm rei^nt 
ilaton Is hov> Imllmtlua that dltEiljilwhed trtinjs|iiireney of the nolnr eDveIor>e 'wtiA 
the |vrolm>ple rensfiTi for the imnll miumnt of rmlhitlon ujul huv b^utM^ratliru 
iibcsCTV^Nl nt the name Mine. 

In tho yi'^sr m*'-! tlu^re wiw iw liniig-sonlhinetl iierhul hr nhiKPrimil lemtH^mHiri' 

■ JUwults of a simllEir tremi nre ohinlheit fur all wnvo leligtiiH, and thlft wave 
leuKtli la elxkt^ll In illuslratlon. 



REPORT OP TOTJ S^CRETARV. 


7r, 

<h-Tuirtiirv> <Hini|karibbli> wiftii ttjinte iiooxl In !»<«. fur n* tlioro wopf* ncttntilo 
vnrbilltirK fftiiii the iiU'im Iti the temncRttun^ «f Hie Xortli 1Viii|HTiit« Zuna, 
llieKC <>i?iirrud tn Janiiitry jiiut Fnlinjflrj-, iiihl in OtinlHT nml Nowiibcr nf 
Oil Hie tt-lMtle, tlH-M ileourtiipen are couHriuofiiry uf tlin iiiOtrnthinH of tlie 
invIxilDiiielrh' ili'teniiliimlotw nf total nnJlutloii fur tlii> luinie ttvIodA liul tifl.'se 
Tit!«iift»* f mills t<i jwnreltj- of went her. nre Iiiiiieii(iili9.v Inaticfluiile, Still, 
It luiKlimii'iAelsht ulnterviitioii af Jitiie Inilleeteit oTenitje tt'iiiiMTitfiire riiiil Sit 
foltoMi'ij bjp 111 II f1 rwt-('liiB9 oh^rviilion ttt t^’tolier ?i iiiilldiiiMs liisli tenijHiriitiire 
iiiHt 1 m folhiweil lijr it, niid ii lugiliimvweight uWcvsitlou of Oblotier 22, liulliiiilnj: 
low ip|ii|ieriilure. ifl followcO hif It, l*rlor to |)et<ciiilH‘r Hhtil* nn* onfy twy 
utinTwitloiie of Mihir rniiiMiiiliwlan, of whtcli the fin»i. ii hijjb viilne, wmien Just 

ot Hie einl of It fHTioi) of bljjli teiii|)er£itiitT<. ivlille tin- hin'oih). n low Tflliio. in 

NuttHiilier, Jyiit nri?ft»tliji|f n Blwrl imjHoiI of low lernjitinitimK In inn'iiii- 

li'l' hlelier vitti|f«i nre fnintnl unit hlfther ieiii|iorntureH folhiw. 

Tlw ti*i]itieniiitn> (lipiirttirt-N of the llfet |int( of itnih tilito preHeiit no niji’li 
InromliU' upiMirtiiniii' fur eutii(kiiri»itiii it lih Nohir mltiiMoii irhenoineita iik tins 
|im<eiit(<i1 111 IWivt, ^Tio till In, nil tutu I KHilnr ntdldlhiu liiivi* Jini lieen futlj’ ro- 
Iliiwl UM JTPI. MO tlHit llH'y niigiejir hHII irwre ]ucii|.t>r Hmii En ftirmcr jeuw. mill 
niHiri* MO limn lln-y irlll nfter till teliirtiB an- In. Itiit the wentlier setih™ im'i - 
iiiltiiit MiiHiiCactufy suliir iMiigarutit ilelerniltinHuiui iit U’lwhitieton In Hh; first 
half of imvi. Think' ulM»rrnlloiiM here given ftill In fairljr wulJ, ns will ho 
•«*n. with the nieonl of ii>t[i|iemti]r<i iletkirtnres. OtiMervntloiiii of tlie nnlnr 
initiHmiMsloii Ikivt' Imm,'!! mtirlc very frct|ijeiit|y slcieo lkHk!mlier« 11*4, ninl nm iim 
r, nilo iK-urly nverjjse vnliiuM nml IniJJmlln- of tiviwiifie teioTM-rtiiiiTes. nnil tlms 
111 Btsionl tvllli ilH' fiK'ls fur Hie North TeiuiM'niiM Zone. InereiiiiliiR vnJues in 
nml .Ifiimiipy (un! ithnitilHliint; iiiii«m in Poiimmy and In Aiirtl nml 
Uay I III Vi- ilH!lr ioiitiliTiBirtk Iti the Teiij|>eratiirt‘ eurre fur the TeniiH.'ftite 

Zone- The leiiii-.mrlljr lower ill I Ill's lit June fliiil no mnntoriniri: In the inm- 
ik'nitiire* of Hie .Nortti Tcmiiefnle Zone, hut n full „r (emjii niHir*' umy iVwstti|>- 
tte Ui .Inly, 

TiikhLg Jill flH‘ FrvL'LB tntti'lLKT we flnil lil^li ynluvn of nulliiMoii jiinl jKilnr 
traiuuilimJon iimni-illiij: inni niwuraritiiyltis hlRh temple ret utes of ihi- North 
Teuipenite Zone: low VHliii-i of Nolnr mdlnilon and i«ilar tnitemil-slnti itreetil 
inir iiml JH'ro[ii|Mniylng tmv teiiniemtiirtiM of tin- NoTth ‘IViniieriite Koih', nml 
Euii'niittlhile values r.f these solar riheiiuruenfl iii-ruiniianylti£: interiuoilhifo ter- 
H'strlnl tenitk'mtLirej, The iTlileni.v lit laind hi still tr*. frti),-«ieiit!iry to iiro 
!lun- full cotirktloti. hul sntijwt to Inter <.>unl1ntinHcin or rejectlou. as further 
wiirh Shull prove, ihe results iphtdineil thus fur stmiigiy- liulirntL- that the 
tniiiM]ian>ue}- of ttie soltir envekiiM- vuritf* m irregulnr Interviiln. with wnm;- 
ipieiit llitriujillimA of Hh' Mukir riiilintloii ininsmllteil to itie ciirth, niul tint 
iJjlit In turn nll'j'iTtji ilir <uiii|ht^mliirr at tlh" rjinli. 

tjf Jfly f-ui, 

( 11 ) -Volnr miiHdfli (rrirf„-t>etemlnntUin* of the raiHatlnn rairhln}: the 
i-nrth'M Miirfjuv, Inith in loto ntkl for ^H-piirnte whtk lengths, have Ikwn mn.Ie 
ill dll titnis when ia>nillrloiis: ]ieniillteil. mitl hnve ti«.„ rediK-ts) i,s In foriner 
years lo bIw the tnuHTiilsslou uf our Htiuostdicre. ami Hie total miilntloti 
reni-hliii: its outer limit, As ols.ve irtnteil the nuuiher of ilnvs wlien the shy 
luis ivinllniieil sallBfrtriorlly iiulfiinii for thhv nurpow Imve iHkui few. and |mMidt>s 
owtnif III Hm press of oIwittIiii: nthl muipuiluit work It lias mil Ihvh iK«j»iiiJe 

..I n* yet, M, that i.it iK.tli nreouuts Hie udiles vvhli-l, 

follou pro iiKiit. thui iisiuilly im.i^er, Tiible 1 given hi .vnitlmuHli.n nf Khnlhir 

hilile* in i.r.-iss!li.g leimrts Hie ... ilp. i,taK«,.hen? at viiHous wave 

k'lliftij.'!: fur VTi&rtk-ttl rajM. 


flOLAn pUTB^QC Or COCPF^ClCi^T Or VKl^TtCAL TtMPt:RA'TU’Wt UfLPi^HT^^IL 

Kj^ftTi-rS ATmOSSFHEAE- TIlANSMibBlON pr 5PLAK I'ftOM 
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Tht' incnii rofiij1"w wfll bc^ founi] to He esfrpnH^j near tJic r<irresp<inrtlliig 
for tl4(? >"Ciir j4(> tliEtt iw further HT^sniraakiii of thriu ucwsLarj', 

til TtthJr ii are the 4 XiiLifiu.ti*c1 for tins Kolur iroli^tctnt uf mdliitlon 

uut»l4jt- cjur iituiuNjjIn-re. In ttinLEniMtlon of tlie Herlta iPniklt^hKl in furwiifr >’earR. 
Tli«.‘ iiirOiEKi of efPM]|iut}itTDD iind the i|Atuiuptli3r444 im x'^lilcU It I* \mmfl Iuitl- 
Pilvrii Ui i^rixTiIhLg n‘EK>rtii nud are l\hm enijiloycd by you uisuiy 

yea re ago at Allcshcoj. 


Taiuj? I iiluej of Ihr tf*isr constant of outnUlc tAr rrar^AV iiri^irjds 

phrrc from WarMnaion otm'rvatinm. 
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B£K)IIT OF THE EBCHEXABl'. 


J Jh‘ nuTfls ''f tfih' itf fhr* niisormtloii 1 j> iiioOo fhldly hy 

Ilf Itii- !<«ufklitiiU- (iltiiii III iIi'[i'riiiUilii|i Him jiTiitiis(HjMrli’ trnnxmltiiiiajj, 

JflnillJir ti» (Ijiwu iiiib|!N|iui.l fnp.liiu .m> uf ytjiif TMjuirt fur tin- yi'tir miiiHuk 
J une fUt, f)ii nn os<i>ltt>ni tlwy Hu- lOiiwntilhiim tlnis t'l'JitnJ, Ulit! itiuso 

jiiHt itrfcrrt^il Iti, 11*' *>lrKi' tu Ritm^nlrtlivi' i*lnil^hr IIiil'K, hut stu'li ilii'i'a tifu 
uufflrtuujitLb' »i'0’ rtiTv ki WiiKhliijfliiii. iimt i?**iHH’lnlly within Mir lnHt twn 
^iwrs* Diftliig III [mrt lit bitllillii^ niiii otliut' o|ii'ni1lifi]^ liriH.liii'|[i|£ HtiiuHF mid iiuem 
nnlfonii at)uiiii|iliMiitr it>mIStluiK Tho kairluji <if tin- n^ulh* ghu« In Tnliti- '2 
(Ml tilt finintdia ur tin* vnriubiUty -'f tlu- vmi im* nln-jiriy iic-cii ifivun. 

Bttrnrt' Imui-Ihv tin.- nubJcH-l iif luilur iixiNUiiit thutrvntloiiM it iiiiij- well In- 
tfuimiiMl Hint ilr l-'twlL* Ijjia [lulillHhiil within Hie ji'Evr n vnluihft' jiHripr i-It- 
iDK 11 i-niuiiiirbwii Iwiwimi f}H' «iliir iMHiiUiiii vnlints iludiiwil liy tint iiiutliMtj t)t 
LtnuciKi-iit*tiuN rttyit mid iboi® tlmlnwil fur Hip nuiiw dnyn (ly tin- old luutliiMt *if 
hitrh tmil low kuu idweriHilittm of Hip tfitnl ruiUarifin of Hit nuu fiy tlie 
iiMlUiuuii-tiT ulutiM,* Till* old iiieilhxl. tliu uii llhHl of hiidlltt. Klrrs 
tdo luhv TimiltK, 119 you loHg iigii iJi'jiKDisthitH't].^ 

vvtiiil iH viihiiihlM 111 Mr, Fowled fiuiiur Jh Tlmt lie nhiiWK thnt. Hi*; di'f^t in 
uJmust iwiiMtnut nt WnitldiigtiKi. m* wimt Hip tlnit of Hu? ye-ir. Hic iniiw- 

l-nrMiity iif tin- nir. or llw Imiuldlly, fH-ovliltil thi; cstniiKilrithui I* jimiIo wIiJi 
m.nlf-nitt Moliir wullh <IIhIjhkts, Thus if ulistn.uloiw is- lutuli- In Wushiiiirluii 
with lilt ill tltHiiiu'tiT nloiit ntiil Mtni[w.lfltMl l.y thp jlIiJ of ii lugnrtihuilc |iJot 
to tijt JLiulln of iiH* iiTjiimtJiii'rc, rttiil a njrn.r}lon of H (n-r tmn \ft itiOM itildwl, 
till' result will ix- the saijut us If thu ntifs.'tmtiulnmi'trli'- iiit-tliisl 

hnil Ims-ii usfsl, rr iiddttIutMil mi'iiNUiTiupiifs stKiulil t-Liuiinu ihu rt^idt (thiit 
r <siunfmit illn'Mil'iiM* Ix'twwn llio Iwn niHliuits IhiIiIs lipri' iiini m oltn'r limiU- 
ripst, tJioD tiM' imn-HW of dPl.xtliL^ viirhtllnim In solnr nKlIntliiji outsldo our 
ntmnsiihptt woiilil tio mui-ti i^slor. fuj- U wuihl I-.- lumli* to di'is'n.l on lurtlnoiuptPr 
iJMsisiiFPS nliiiio. Mhil, Indis-il. out serh'n of oW-rsnlloiis luiidt yi-iis, rtgo roitld 

I ffhe hi tin? follnwlrnf inbte, hiknn In luirt \|r 

JiOlM-r idKlft' Pitpd. siHIWiBg b.w "l.lKt'Jy jwlaf iSMIstmit Tulum (Irtlllftsi fo.tll 
liyrhi'lkmK'Wr mc-aisnrf* itlf.rip. tiy Hh* noidkiilloii of Him 14 |K*r ts'iil imfi-ml.m 
ftjfiss' with iiiltiiN -lEiliu'oil Iitwri fSissLiili- from s[iw:lfi4N>lojiu'trli- work of thJ 
mum* *lji> K. 


Taiiji- SuL^ofur rvmstfiiif rnfniw frvm (tirriirJIoiiirlri/. 
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dll itf th*' titrrib* KliiliHi t!i^ nfiiiiiratfwr 

Ihi' KCilrir Inmee \im beii^D piuvlili-i] wiEh jliJijroLirKsild ttliaUdr^. dUil 
]43 umv ruui'li Sin|]t<.ivtHl ovit Its tvnilhfiii] iJiKt Thfi.* Srast cvt-lcjstrtt wax 

<^x1iUilti>^l lit In U«>4, nml is a sutieiil LtEifc a flumller t wax 

arrjiiiiixil nt Uu^ fllfeHTi-nuir^ Ijiriift'r itaji not fniiu 

St. tjijulrt until JmiUJirv, unJ, U\ tbi> in\¥H i>f t»r^t»LLmtlrai f«*r Ibd Muiitil 
WibEiti d::c|iei|ii}un, tiiii&t.nni]il iiut wcU 1k!>: si^Ein^i to ^-t It ii|\ m tJuit 
itEPfininii^nit Itan. w-rveii tbrfaif^boiil thE? yoar. jEEdJi.'fuiaMEionLH^ iKPtli i>f iltd 

lIJrftrllmtEoti Qt Tmllitlloii tiJiiiiK tin- lihiint^ti-r of tliu Koleir jtiuL Eif Ktri dl^tii- 

i-utJrjii III ^lEiE hHTi? iH'un nmfJe nltt^r tbp muuiiur uxijluLu-Liil lo#t yi?pir*o A 

nn tslrin linn thwti iiiHile? of nil tlEo ilatH <il*taliit.^l fplnllni; to Uio distrlljiiitI eih ii|nEi|| 
El ilTcitiiPlPr. oil tlio Eitt^itiiiitliMiM U) iHcit vfo utmly a pbenoiiiGnon uf aliMotiitIo? 
DtiJy ^ otstirnu^* In a btmio^nittiiiH llll■4ll|||^ NltmitiHl oul^lilp El to jPbEitcKt|i|ip|-p^ 
hix\ (3) extending tu 21 En^r Liait of lih> Kci]nr radlii-f. 

Wlib tliisto RttHuiiEiitliEiiA it Ei|»iN^ir!s ilm* tlw form of tUo dlstrJbittluti Xilrvfis na 
atRiwii ilk E'liito VIIt of IjiHt tofiort EiffTW wltMu liio i>xiaTluiPutiil error 

witti tliJit EltMlmrotl fjtJiii i1h‘ <ifiiliw3ry simple oxiH^noDtlul nln^^rptloli forrnuliL 
Aa lb La fEittiEiilEi ilk n bjftJirLtlniilE: fomi tr^ |tc^_Tilliu:ly jidiLpteil to in'npbIciiJ Ultjrt- 
tnitiutm Eitni t'oiuptirlwii of nil Ibe iiipnsiLroikioota \mv^ bocu redtiovii oji 

llic aljovo bruk^ls noil tbo re^lta a* be pren belou' lo Table H depend on U. Tl 
wlllanil anyhkif that tlie aai^uiutdloiui nniUo Eire not Ikanuotiii^ with our 
ooiieetPiLuEiH of tbo auu'a absorb] ng oarelujie, nad ibpy are ouJy nmile for wnul 
of better imd for the sole purpose of more reodlty" eouipnrlug the results of dlf- 


i Smltbsoidan Kefiort for liMM* p. S5, 




















KO 


KEPOtlT nr^ TTTK 8EC1RETART* 


T\iH fl.rl.slirrtr>- iii4?t!krHl M tviltlHloii iwessnrjv fop UiffriTiirP^ 
f-f iitiiiut<] p|]4-rie trjinr^rMirimey aur{ ipf sciJiir liL-iUiiact.* ii ill m l 

fi)ilitPiirlFc^ii of oiip piliHcmi H nri 111 ("11010 wlili finotJipr iNPidj^jHi^hHl a ml tiriPrttL^- 
fttelorjv 

I'luti" >1 ulifiwi^ two luf Um? Holftr curvM |>Jclli,^ will* nn dJr-tiiar^i.'H 

liorhinl m ttw n^fcovi? piniJ oimUiiiitiiH ha ihv' dolleHhniPu 

Tltt? wtmwriitl^iii of iJje Polnr t^n¥eJEi|M« iiiJfhotirp to Ik? I Ik a Umi of tlic 

L 4 irtu A HtHWjq^hCTii!. gTeAitfirit at the vUpIi l emj iif tlje HiNM?tnitii, Ttib is ptiown, 
liikl ii kiO MMiue tpf llm elusiiiccH whieb Imvo iiutoil in tlie nii^PiinMit Hiplitr trdiin' 
iiibOfhPD, ][i Tiible 

[ii thJw tflbte tlii^ nnnibot^ purport to reim^'ot tijo pfii^titJiKe irjmwiiiTAflldn of 
Ibo mUt for verlkul iiii dlffireot rttid for vfirJHju> my^ 

^Kfitwcfeii wftve 0.4n 1 11 the violri, nml in ifn, inrni ml. The re^wJis 

dire IpfljHkl no the ussumiiUoiis stateil al^oro* mt\ u i»]r>^jt! 4 H?nhh- dlCT^^Ui-u w SIJ h* 
ncitt^! ftTPsn the i^rmiM>udhi«: tnhie of hiHl year, owing 10 n eluinge lii itw 
uAifUiiJi-d lUk'tooesi* of tlie abrtoriPing ejivokt-iK^. 

Sp—T ea ttrfiii twikipp of mttrir en vriif$ir\ 
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AK&ORPTtON OF SOUUl E^vELO^’E. 

OHliinCFK luffnritliiiL of InCouvElf aJ nulliiltiiiik Aluu^f Ntlnr liuo^c. 

AbfcisHt, c^i^utod lenath wC path irf tui- iA ■dlur uavvikipfL 
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Tlif tkninnjptric Qxn eu Ifui 11 eiii 4iT Mm e^llowl^ Umi tTipy, tm, psIiRpSI intii'h 

111 SIhm lip|i*ii!t viui irf i^tf siMnMnim flmn lii llm liirni-L\Hl. Tlsiis, 
If HPiir Jlki? iki' ^wp|iijm‘ii*r, tm\ i‘t>iihl vWvr muie hy 

riiypt uf nrLKo |![pm:'ili^ ppf eIji^ hifrn-iiil ii¥. ivull ilpe vlr>jt*l. ivu iitiEiUkl at^a 

llj« Kiiipp i«|MU (iHW IlHHfi nw i\ni^ III rli>It‘l Wf^hl ns ivJiiiJi vie^vofl Uy i>JEtr*Hiic 
iiirriL-n'^l niys, 

Jik ElII thi^ ttjwl iv«Eitrtlifiis 1iivolv(!d in liif* w^Tirfc ntpoye 

Mr, Powl0 liii*; ijikrip by fnr tlir EMlifim. 

Tlie U‘iiiiPf/nituR^ lii riiit& Y' jire r4Hlnix'll friPQi iJv? lnti^rDnl3tiuaLii>r 

^^H^it1:l,1rl!ltl4T^rlllo, the Kriipwrtk'tiCf Mtirttnf iHnUNi^lie Sfit'wmtc. Tiie 

ix,^llji.'t|uiicH n vrv iiyiile imrEly by II. Xi:^rr3K aiEd |inrljy by J. Dwyer. 

iSj i[iticBiJ.A?raurH nxjAit. 

WafJbffkiPr of i}\r tiant. 

PreSlinfnnry iserf? mmlp fnr tIv' dptr^tSon af the niinnlloii of 

llie btrlgliter Hlunrt, U wnh jit Hrnt il^rPijKbi itrEH'tli'nbte to UKiiiut fbe bolLkint^Ef^r 
hi I be txMilpf uf the Uiiwi of tlio r*<i i-pril IrmHer dlnnieteT lu^m^^ nf l-iiiPter Umin 
iiDil fn jHiitit ilM tiilmir ilirinnly mian the stnr to I 10 exuiuhn^l. Utrt It whb 
ijiiii'kly fonruiJ tJinr ihe dlftfurlitiniw <Ine td exftci^iiiri* to oiitMliili^ iilr wert^ t*yo 
ITTcMit ti» In' |H^niEl?(^ilhb- wUh tla-^ rejliiiHl of Hie tKilemelrk* nt^l^t- 

rntiDi. ^\ftenrjinlH ttio mirror anil tNjilometer were wtthhk thl^ Inner 

e-hnnilH'r ni-r Hat? tih^iwntoiy* iiiid I he fitnrUi^'ht \vm retli*iiett lii rrom n ^'^0'^latTb 
iphiDit mirror 4711 tlie CTMch^Htnt. TIh^ j^iilveLiiipiijfli^r eintaluyiH] \h'n» the tine ile- 
iMirEEktxl 431 of yiiiir rt13i>rl for the yitir iniilldt; June ITNUL 

TIjo iioU-sillvem'S'i Lii-tilklble deE^ilnlJ Enfi^ety wtl rwlUPtlPtf tLh> ilill]l|>lliii of lhe 
ni>edJi% 4 jih| a lone waw h|K'UI In tiuikhi^ the nnlruiioineh^ cahk cilr-ilKhr, 

m thait a pro!!>^iin> nT 1 loiiE ntiii04(ntiere or less cipuhi lie lunTiitnlncx] without 
rntild rEuin^.^s In thin we w'er^- ilI lentrtli that the ehaa^ii ipf 

^•-rl^‘^‘:^l^u \vn* lianlly ni^jirei^hible In ssererpil ninntlL-u threat illrflenlty y^n.n rti- 
o>iiiitereil In liahiiii.ilnt: the Ipxili^netrle 4i|p|p[inilitK iit bl^h heait^it1venH>^ vm- 
ploytxJ i>[i net'ianul fpf ■sumIE elet^'trouiollve fnrw In tlw i^Erannaiiini'r rlriliitt 
iitnl list Hhimi.'', Tlvii?* a luiliiUfO w^nihl Ipo ntitiilnefl with a < ertadn MliLiiPt nerofiw 
tJie Emiviitnpn4etor. 4i3iil on |i.i>"^lti^^ to thp* next nlinat n very ^*n^it ihdletilon would 
liC fonrnL iluo to n ikeiv eleelmiuoiJvi* foixt^ In the new Tibuiit Linaitt- At Jeiiji^ti 
It prvix^d ti0iX’*4wiry To plin;^tt1 Ktiiitil-ii ivlniily. niid to oniploy In^tc^d a vartrrblo 
mdictniare Iti werJe^ with the ffoJvanometer, tirent ihini-nlty wh^ wllll ejt- 
raT^ejicfiit In tNituan^kiit. hut Ihit rto Jireni iia lu rendt.T tt InijM^T^sItiEiv uh Itefonv 
Wlieik OTieo briJuiiecxl the ntT]P4indiijE wnn well lri.^hiii'4Mt TJie HouaftlEJix«ni*?<u^ H|e 
peuriHl frtini Terttj* 011 ennillo ihiineH to ?ie Aerj' nnieh irrenter Lbrvti thait ntitnitiiHl 
by Epretlrpijfi dxin^rtaneialerpt on Ktellar radlntlnTt, Unffirtnnntcly ibtp -ilEtneiitlles 
eiienhnleri'il wo-rv 1101 surEikotnUixl uatll irarty In Jnniiury. ninl bml weatlnT jax'- 
venteil ji irhil on I tie atnrs until inoro ImtHprtiini work dlH|ilnix.Hl the ■invrwEl- 
sntlipn for iTw fprestHit* 

Nrm ftupuntttiJtu 

[ioloiiifrtcf,^lii oaf ernismu^tlcni of bflkptneterB we tinve been ^Uled 

more by ejtfu^rJonire ttinn liy any theory in ibelr ilesigiL WhUv |>re|>iirlxt|j for 
the mscEirob on stellar vnrlatEan it w^incil veiy dr-^lrnhle ia ileterinlue the 
eoudJtloELs w hieh wmitil insure tlie h3 chest sens 111 voiieHH, Aeconllng;ly the 
stibjeel was atndled from tin? &taiit|;KPlut of Fourier's aiialytleni llwi>ry of liunt, 
nhd nnuierooH eK]a.T]iaHMitti wen? nuole la rurthcr enHEhteii IL As n result a 
eotufileL^ lbi»r^' df holam-eter couirEruedou W4u miebnl, and U Is now XKisslble 
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In ktwiw III inlv*tri\‘i' Uin\ iniil t^nn^triin u l»-ir!PHj4 R‘r l" sH'i' i\w l«>t 

n-T<iill ttiiiliT 

hi tin-iiriljiiii'i* with rirNiihi4 iIhih nnniiCHl, il vm^iitiu hiiloEiJpr&r vitot (nn- 
tr\t fht' nhsM-rmt tnll i^telllir llr^it I\"ll3rli In tseVetiLl fllniw rtw 
il\t^ fnf tin eIk^ tHiliirLiikhhr hii3'i^rti> tii!-rt^ 

Hirio/ifttL —.V iitnv inpk>!?|nE wHb hvEi livlnrh mlrtnir:* w’ns €phtn1iH?tt fiit Ow 
[^rniPCPNinj t^xrK^liriiin in ii liliilMiUlmil*? iintion. Tlie i;<^iTerfill wii* 

ppiml 111 rtpf iHi,teiTnli>T 5 \ nnd ih^ fvm^rnu tliiTi wfl*^ Uy H Kfllilf^r. of 

WnKtEliisftoii, I'Sin-fitli];; mhEin- wnrk doiii- i>ii t^Utek lit TlH" nhfM*riflCii^rj' i^inviK 
A idicitiifTniiilL tif tlii.' 3ii ut WIIirhi \n nUi.vwu 

iPiiii^? vni. 

Wevfc-E-[i] niifL^uril fujatEirf*n umy \ni jhiIihI. 1'Eh* niliilliiL' Tiilrmr Us 
111! I Lilli i%1 nil £l vurrln^n wblnll Uin^' U'nV^'t lUl ^VEiyn nllfin^r T-tlhl :iih 1 n~(^t nr 
imrlb unit vijitib, HLn aa to he inJJiii^lLnl for Llie |tu<sii|oii at Ehi^ ¥\m nt uiiy 
tkiui^ 111 tliii 'k'bi.k riitrEsk^O |H nf tbt' imine Ut'ijflit Hit tlH^ Iniv^'r li^iitu nf 

the )<u|i|HirE E»r tbe itivniMi itdirnr, fliul thp two riiJrrorft iimy In* liitun Jiii]L+;+nl 
If i*J‘ thill itw^ rnELitlni: nun llxi'nl In mie |>lrtiv innl tin* wiKt- 

utiil-ue^^t iLJiil urjrtb-flTiil-^Mith iiHJtlnTkH dill iM! EiiHfle ^Ti'lhi till* fjlliur. Ttie 
ilrSvliLjf i:|fM:k Ik ffl^lnEnnl to iIm> kiiinKirt of tlio twilnr nxtk niKl iU‘siEjjni.'i;| tn niii 
«t|untly wolt In iiTLy |million, m Itini tlio siUJinctniojit ftf tiH? UKik ri>r lUlfnnHit 
IfltitEirb^ i.^rin Ih« inriEle wltlmiil itltorlii^ I tin ilrlvliie iiLnu'litiiilitin. In nnh^r in 
t'lplifunn h> llLt- uiH^EliiEi nf tSin dirrJsL^^iv llin rinck \ii ilrWnii Uy itprlnj,'* linsiniSii t‘f 
uvEntilk, At yniir HiiMi?i!«tluii tlinm yihh InimthiL^kl n ilirlvliii^ Fiirhi}:, wliEidi 
U ItH.'ir kp|it ^'011114 111 II iipsirly (-oiiHriiEii iLniKbHh by ivl'o liirfri-r k|iriii;UD?. 'I'liuk 
llin ilrlvtn? Thlevv \n luilffkriti tlH>Lii:ki lxv<i kortEor ?«|irlii||^ run dtnviL Tlie riiio 
•jf ftipir nnudiiiUnif In yiivorittHl by nn t'M>ii;kiMiiniit drirnn fmni 'tin- Knvwiini' 

Inilji, 'J'ho ■fi>vc^ninr Usnir In *«f ttn? iH-ntrlf 114 : 11 1 tyi'fl. luit linit ffprliurt iTUftoml 
f>f ^rnvkty ni^ ttm pTOVeriitnt^ iottiK ninl i>vLll ttnik run hi nLiy iikikilkoL Tkin 
ttiX'iJriJey rtf tSlr rlfH^k |>i ntirt|iln, tlillt tlic h^Elpi'twl Ih'um fmin tlm ofPinsiTnt 
Irii^nniiitly n'^iLit]ii}4 In ^llm tlini m'lEhlEi nEii* ndniktii' nf nn^ U^r n hrLlJ' 

liiiiir. 

iiftimltiri! ^i/i'r^n'i^i‘rti?ir/^”r.“JitniitSnn wnit mnilp tn tny Irtiff yenr^s rL'r'"*i‘E ■►f 11 
ni'W fntiiJ nf |Tyrliellninntnr Hkiii nitfh^t f^itwtrnf Moti_ Tbiw InktniJEiPnt Jmk 
I«ri4 rflinidplinl milt n |wirt nf tki« fH|n||i1iiPb1 nf lln^ ^Innnt VVIIi^^ni OTin*- 

iHtNili. It npiHi.^nrx In i notify JiH tlte I tint hint ttOCHi dinfiPPllx] wkth tt- 

Aj* ktnEt'it Insit ypflfp (t ft^vkv^^ s*itiir fJiyk In a lii4ho.v hhirbeni.'ii rliiindMT -nf IbP 
nhn|ip of IE h>l thJk*. froni ivlikli llnli^ nMltnhon nin pkefipp hy cr^lliHrtlnnp nr 
hntit hy ♦‘niivivlLnii* o^ii'liii: to tile ihH-jine?*?^ tif tUe pliJiiiilkT :iii4 hi Hfi'Titniii'miLH 
t|Ldiphrni^iEb*!. A i^urrcfit n'ciEi'r I'lti'Mtiiltii }it*«L!nL| thin pJiuiiiInt 

niul Inki^ n[i the kindt uii its w^iiUk. l''i:iLtliinjn n’^lkhiinNf wires 

to ilntprinliio itn- tniii|H*rmnre of llin wciter In^forc^ mu I nftor Its jii'^nnul 

I lie nliHiiiks^r. ^nmu the Hiiii'^ rtiyn iriiEiTliis: ri kuoiivu dtn^rltire j^nulitno n 
iiiiFnMErnbln Hte ut tniiLfH^ruhire hi n kTLiHvri miiniitit of wnipr. A ^HThilii nlun^k 
Is hiiiL oik I lie jii?L-ikrjie>' of I lie iLidisiireiLkUiit, ftif u okll of vcIt-l* Is JutrLHjiJi-k.Hj 
wiitilii tJie riteLf emt iif flip ciNiiiirH'rf ittnl in tliK« ixill tipiit iinay Im* 
f-tpelHrnlly flt n known rnto, TliiF tkpnt w -inn& Tlie nlr ami IndlrL^ith- nsu bes 
ibk^ wnlls rtf tJui nhmnlu^r. ntnl inny 1^^ iiu'iii^iiri'i! ns If It wiTp fiirfwhu^tl Uy 
mil lji t Lon. 

AI iiTiui rbLvnt trluls niinte nil iifoveral 4itfer\MiL ihiys, H-ftli tlw liii^truEnent In 
dllTereTiT fHimlijoiLH uml vrJtki ikStTererit rail's of flow of the tviiler j'urrenh llio 
Iwat " hintnl'* rdti tn^twijPii iVf iier rent nnil UK\ iK>r liail of ttio hour Intro¬ 
duced Tlie inft&si of nine trlnls wnvo 100L4 por i^t '* founil,'^ ir tlten. Hio 
alcctrltfilljr stip^ihPd lieat iLus cloisDly moflfliinihk\ uiiicb more sUotdd that 
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i\t tiji- ^«ii wlih'b Is ill iiji iTh> wiilli^ nf tliQ lisjitfcitl 

* h>' ill I* iViiH fi^UtilL 

Tliu lEiHlrtiuiiMil Ji, MiMLiiiti'il iHiEmiurlri^lty Ami ilrlvi-u Uy r|ih k^vt rk, finil ihe 
rate ijf flfuir nf irijt* riifriMiE, Iniisif^ i»r rinw niid t4«ni|ii^niliim 

tHiiMKl bjr rndlntfriii, iirt* is 11 ri^vjiiJiKL tilmbsfxnidilnilly mi ci Eiiiishi}: druiii, 

II ... iiiiluijuitli* ff r1^^> «i]iir niilhitEon Is iinuliiiTiL Iti 

nun- Eli WII^Eiij |i liv jkit imdil bb' li^niiK-rntiir^' i-liUEiin* 

Ilf ilki^ nprinniliAc, uiul tbi^ iniiirfifi n nllytht “ drift ^ nf tlii' ri'cctrJ* but nut 

c^finEik tn |in-vi‘iit rHiiB of Krrrrjil durtiTloii wltliuiit atlrntSuii. 

A Wfiskinrrdsti' (tjirr *if tijr nppn m tii.4 f^r the ■niiuiliuiiihiis iiyrlHdinniidi r wjin 
mjiile by ilif InTi^imtlmril Inf^tnitiimil fniupniiy* (>f rnmbrb1^i\ Tbi? 

jurire ndlniMl |wirt^ fnr the rwidjjt uml juniHuri^uiriit rif rutllntlmi ivirr 
ii>iiNtrL|[^HL‘il by Kniiiirr nt iJip Obwi\Mittnry rtlioih Eei thlw, hiii> lii n Ki*efit 
fltnotiTkt nf .irEicr v.r>rk tlnrhi^ ibt- yptir, Mr. Krniiirr Im^ i-niiihlni^l fiklll wStli 
tnfr wll1li]|^iit'^ ninl fcfi :k sivay ivliErli ixHiiiiieiiiliitJmL 

f-'ll THE KxrirrUTtnn McfCnT WrURKV, 1% CALliHsU.^iA. 

From iLi! xiry In IfHrA cif i-SlirrJmcflti. lH WniIilDj?toj* on ilw tn-ws- 

orvineiit isf Ibn Hfiliir irfiiiHinut of rprUnlltMi It 1 jj3i+ Iwfri yniir iilm to iTitiilnee 
tliojir iinumiireinojkt^ nt h more fovoriEble riltmitloiL um roirsinhc sdoiullm-nK. uml 
imrdtiibirly hk ti-^qnts eleTiUkiiL You l.in- n^i s]Kkw<4l tbot In optU-jil iimiUty 
tilt" low'iT ttJr M far liiferEor tr> EJiiit lylii;; iilioSie, nnil yon hnvr rojiefitodly {Tinli^il 
yom* iXFiulHtmi tlim i^jstwi dotumdantloEiH of tbr nli^rrMoii of iho nttnoRphiere 
rkr+^ lin|Hi>iFlble tit jctntifPFiii netir w,sii leveL liij,Tii!ij^- ii|i|irnTii] of yonr 

11 bill bi itiihltrt Iba^ oL^ierk iilj[iiii3« nt liEith altUnde^ niH'iimtUM bjw lii^on eoJ- 
iliirliiit tins t^ipt iJinH* jivirn for an exT^^lftbiu to n nimmliln ntntloii fnr 
the tikea^Ufi‘ijieiiI of llir solur I'^niolptii 

In (tic iij<>iintJiiii> til,. t'jimi>KE.- IttHtUutlou Jin<] Uvtt fmtiwlnl, niv.\ Ity-Invlfs- 
ttw <*f oni* ot tt). (.inifrH j-ou Ktnted, lu i\ miiiiiiiniUrjitlnii it, ilit. ij„„, c'. D. 
Wnli'ntt. I In I <‘ 1 1 Ff|tninr>’ Sfi, »!NVj, yoiii [«■»( f Huu tlw* «sliilill*lnnurl fiy dw 

t'nriH’i;lL> [i]>.(ltulLuii nr nn nliM-rmhiry In Im* iiliitctlitt nt ... i-lnud- 

Icjw intint uuil i'nj,T(iii>tl r«r nt Icaitl ii cyrl,. |n i^t- ttnrrtrnti' 

Ui-InmjTiuilluii f.f ihi‘ wjlnr I'Annlnnl of nnllJilJiut iioulil tM* u nnrIJiy n^lrnimtii. 
Irnl iiiiik'rlnhtnij nnil niip niwt llknly. hi yniir Jiiil;;;iuiirit, rii-yu>ltl ivTiiiltit uf i iilm- 
iHvtL from tin; HtniiilimUtt of riun; RtH<fir-r iitifi fp^ni liiiii nf {>rjn'tli-iil nrlJliy 
to nintiklml. 

Id iinvt the ('uriii>KEo IimtltittliMt licjcitti the I'sinttlFp^hiiiviit gf n xolcir nliw'rvfl- 
tnry on Muiiiii Wltunn. lu i'altreirnln. unticr flie iITm'tiou i‘f I'rof. (i. K, llatu, 
IllliJ iLo nbjeotit of tilts iilhwrvtltofy ttlfhlik’' IIh> nieiiHiitL’iiii'iit of a>IuI’ 1 ‘niliHtktli, 
wlileli you liml iiriti<fl. AIUio;>t ImtiMHlIntuly jiftiT tlio Ijistnltiitloii m .Monnf 
Wlliittii hnd (k'Oii lK>tniiu rnift-Ksntr Mnl«». rivi;cij;i!iKluK tin» tnrtK* itlmri; ymi luivi< 
kail rroui ilin iltTtt In pmmoilu); tho t-mnhltaliinoflt of jfiii<|» tin ol«criiHpry. wuil 
knnwiiit; of tin* pivi'oinittotiH nmkliDf nt ttie i*inUli>^Kifnri AiftJHijitiysIrftt OhHtsnri* 
lory for nu exjicillltoii to u hitfli ntntEon In hIum'i^'ij tlic imlnr conslnnt, Invitnl 
you to sejkl tbtH fstVklltloii lo llonnt iviinon. mul inviiiilwil nil tHKtalblo crKijirra- 
tion durtDi; Its stny, niid ‘itii'fiostefl Hint tlw work wonliJ, if dMlrnblo, In* tjikeu 
lip hy tlir m*i.v Holnr olisrrrntnry ohm tin.' SiiilHuninriiu exjwdftloti Mbouia U' 
witlidmn'it. TIdn hiTitjittou wiw nii-tidiNl, Ttie oQnIpmmt, ronRttnini; of u full 
HiKirtro-Inloginplik' and pyrkrllomotrlo outfit, the otninl nin) In soow rrspogts 
tl» Htiporlnr of tbnt ttislnllnl In IVnichttietou, wus wnt forvrnnL lu Ajirfl, ttM>5, 
The (ibiHjrirrs, Ci G. Akhot in elutrnie, nod L H. inEcreoll, tentiximry niMlRtntit, 
rnacltstl the rtititiil nbuut Mar 10. Two slieltenf for tbe spectro-bolometer ami 
the eobtinqotis pyrhellotnetor, W'spertlvply. (iJrtflHly ft-flciM in the Talley belrw, 
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rn-^'tiyl mi Moiiut WSluoiu ntitl Al'w jiU 

Iticlf jitsTS cUMt In jiIniiiE t^vij wi't'Ls. Tlt«‘ k(hh'( rutn^InnH'li'r wits 

mniplulk^^ liMiyilli^l 111141 I Ilf EH4it|;F:nrliit: nTK-^Tvsvtkms wi-n* minU^ .litiifr ts^ 

In Ihc ii3C^inijli!ni> Ekly^^riiitious UluI lutni lujujf isniitiy exi-r^' tiny ’ivlib lEse sxH?r 
*Tiry ikyrtn-lloTiiflfr^ unit ItML^w; hml jfJn^n [iraiul^ of tfnn.'*|inr 4 *ncj iind 

iinlfunnlty of wk>\ From Iwl of Juno Itunjly" n k^lmnl wos over wwii utovo 
ibo of Mk! liorjj!on fi^r niniiy Uff»kit E^^lruoitllnnrr ^ilniaL^A ailOit |ti ilit^ 
udmEitiini;^ 4jf tliE» islle. A fiaw of llin l>^f4j];ruplL^ woru iLn>iifciuml at 

i.m4v lo m' tf :iU Ei]i|ejiml co Iv u oU. ami, im llio uionftu n^iuun rrt tUruiNl On I tvty 
^ LlikfiirEoHlj, LHJkiKrnplilo ^voHi wj'ig L'nntTiii]04l nonrly vvfr,v tiny tlierotirtcr, 
JoaillJir ttw< r(Mjui!tliPii of llto i>Wnrattijii3« Ili n |niikr Eliuu, 

Invo^IjMitloiiB nt WnftbtiL^ttiTi!, as cilroady ttFiv^i^ ^Ivoii irtnniE; jjromnlH 

for (tip tYint-hiHloti tlint tfuT Koltir nullnf Inti loonsskli^mkly iiinl frtMi«*^'^Jl5>' 

It! Ptiiiouni. It woilTtl Im rui*! dc^ulnibk- if tin? ^Toiint \Vllj«au oxiK^lllon 
wuli! i;K‘ 4» Aiiiplu ii|ifHirlniilty io li*4il HiIm fniK^luHkni. but lii iiikitn of tbc ton 
itlw>rl time ni |pn>^i]i 4>fjuinitinil Et huj* h'tni ilmu^bl he^i by ynii li^ InlMnti;- Li* ami 
111 thn latino time to stndy nm tt*^ titi^^ly the innniiur o f (.Iso milav viirbibl 11 ty. To 
tlilK tho work IntJinlii?^ imf im\y snhir 00104111 nt inonsniromontA, but tiltior 
ib^IjiTnit to tnbl to nur kuriwlnlei^ of tlio wlnilo (ttin^tlDto 

Tlip ejii^jJtkiu iitulff llu- tironti^t ii^ill^pitloiiA tnr Ib^ mutlmuNl uUl fnr- 
sitHlnMi by tlx- dlnviur uiiii ninff of ilx> CiiriiiH^'lo ^kilxir ntHU-rvoInry. Tijo n^yiln 
obLnlnoil will doufcillf<4n fiiriii a prlneltMil tiort of next r^-iiurtr 

OtTMHAUY, 

Tlx‘ prlnoIfKil objiM-t of oinwTwntory ilurtiii^ tbe tMi«t y^^rir lins eontlniietl 
‘to |jo tijo uioH Nuri^wb^bt of I bo onlnr raJlntbub wfjrk of tlib* 11 ml tbo tn^'o 

|irf<i\lhii{ y i*;iifw pitTiiEisiIy ibt^ t iuw tiutt the m din t Ion ef tlio 0110 K 

freiBw^btly illinltil^:lw-il Mfwl uu^muuled for in-rloiU nf -ti few weebo ut n.ionitf«. 
Id cont 4 et|t|Ltn-i- «f a inrinblUty of t(m traiwuarnKy of lie Hobii' utnmrbLiig eu' 

vebiiv, nnd tJmi tblN ynrlatlon of nullntUm (iiiuioa .. ijnickly iirotUicws 

ElkaiixtiM nf Kiwernl i|4-kt 4-+^ In (he lueuti ti-ni|H-niture of the bmd Eireos of ttm 
ttinli. tt ift liot>^^l tlijit ttio rtiDrJy of ibe Milnr rnillntlnii ^vlH Noon ikn>vi- a vnl- 
imtile bkl In f4>reiii*ftlyij; rlltniite. 

tmiiortunt ufliilHoTM nml InipmveiueiitM (mve liwik inmte to xIk- f^inlpnient of 
llie iMwiTTnluiy^ iMills III hutblliii^Hi ninl nii^inrtitui^. Tbe new lipikonituR Cnoliitleo 
0 Mniiijxinl iv^TlhclbiDu-kT, cttimble of euiitliiiiriuHly rv^Kterliit: the rtolnr rntllii- 
tbm niid proi’klwl with nmm^ of wriSfyImr the pxnrirn^-H of \i^ ti;iL>fe>nir 4 >>» !mle- 
iiendeotky of iIm> tl>i>orii" of (Ik* InHtniiuont. 

An estxHlIllou |o tueaHUTe niiiL te«l the Tnrlal^mty of S 4 ilar Tudlutlon ling 
been sent to Momit Witi^nr In ^uthem Cal I Torn hi. 

nwiiecrfjaly aubmUk-tl 

C. (I. Anrajtt 

A if! Aiitinif in Ohur^^ 

3Jr. S, 1'. 

;^mlfAA0i4teiA /z^ilitaltdn, Wtuhinpi^tn, D. C, 
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I£h;‘Ciis r iw Ttit-- rjiiiLVRrAN. 

3ra ; I tlK^ !iqiH)r Iq pn?spiit Mi& fol]owtii|^ rff[K)rt cm uf the 

libniFj uf the ^iiittli^mleii [esiLtutJuii fii>r the tlsca! ymv June iSJtiTi: 

The paMh-fltleii:^ riwUH hy the fn^tKtiitlpti nml twifileil In lln? ticve^bii 


Itooke of tlie SniUI] 2 M>nhiii de^Hisit, Lllimry of Coitcrtvw, iniiiihtT nil followi^ 

- 


t^iwrto or 


Tolml 


tttfKor. 

amailtir. 

VolumirtR'. 

■ 1 

i.riRf 

btm5 

t'HMfifl ol Vuliiint-a 

—r+j 1 

PnlniitikrUi _ 

_ M 

E.htli 


CtnuHn- _. . ’ 



iiiti 


^ - 

— 






The uccefffiloii inmilierti ftm fpisni -hDfKTT~U3iOS^?. 

Ah In. the puftt It tv.w wf the«e ptibHi.i^ti&ii«i wem retnltieil at tiae Iiif^titnlkm for 
I [IP linn? of ilte seledURp npiff, hut the rnnutier lutve liooci dlmrt lo the 
t.lhrniy of Con^ian. Ttk.^ out he st'inUns^ front the tinftittitliia rwiiiJreil ttje tiw? 
i.i.r ntinnt iIT4 liexp*. ttbh h It i^liiniti'41 mtihllnc^l the eQuIvaleut of tfijNSti 
t^etuvo Tultniiu-A. Thin esiliujite iHit liiL-litile. Inovt-Ter, ti ktirge tMilul*iT of 

pnhlle dcK-timeiitH lo tJie Smlihi^oiilnii lOMtltiitlciu uinj ilifeet to 

the Llbrsiry of Coifj^rtws tA'Itliont TCW>rklltig^. 

At tlie of the jrenr endluj^ Jijiie vjk UMii. tlitn* rtHinitne^l tn tl>e .vrit^ieuin 
rshtni^' fi rimij[if«r of the fH-krtitllk-j^erlRi. lonetln^ whli kiokic tinil (nimpbleb^ on 
HIKSittil trubjetisi, lu tbp i^iju hh^fin hi ii dp|)Oft|i, ti> In* lettliilruivii, elioL-heih 

mill Hem to ih*? T 4 thnif: 5 ' of ConRrpKrt. iUiMe pnblU-inthniH liftilEii; Ik^mi lK>ht m tlwj 
^rtiHouiu when tlwt t.ihmly wpji orercrowdea hi Iim oht finrirteni m thiu i?n|itto 1 . 
Wbllp T^I5 wfTV tnin'iuihteil diirlug the jsiHt ymr, U Jian ni»t heen {Km- 
Mltile to miii|ih>[e the etiwltlng. ow I 14 : to the fnel tiim tlMT lUm- of the ^niiill fnirw 
to the ^inltteuinlnn ilbnin- s\m folly ^Hj^ijplcMl wll[i tnimHit wurk, IpuI: uwry etfort 
will tre tiindo to htiliib the ta^k before tlie clo^? of tb? pivnerit yetir, when fl]] of 
I hi- f^^rlvA of in^rlodtr^b mid tiuhlli^itloiiH lif*lotn;lnR to the i3e|Mh^lb with the 
exc'eritloii of tljiHo III netiiJil uklv will In- In tlie Jimnlff of Uit^ rdhnir1i«n of 
Cewijirews, 

Tin? Lihnirles i>f the Olhce. mni .lAtfTPiihyNleal Ol>ft»rvmory Ujivp 

recetied dtirln^ the year Toltitnen. pampblebi nnd tilnirlH, ami 2 ,P 4 P pjirtji 
of %'oltinH>?^ ntnblne 11 toml of *j:,4rj8, mnl u p^mnd tofni, liieltniliijt hooks for tJi« 
i!ni]IUiHoii.hni dojBwk niMt tin* Wntbi i|t‘ CHilhv-ikiii N^apidi^ni ThmuitKirlp, 

Of 

The jmns of m^rhil [mhliiintloEiH tinit wen* eoieml on [bo ojinl etiliiki^io 
iiinidH'nil 2njmi One [ijoiiRnnil neveii ImnilrfNl hthI tbiriy flve vllji^ fm- ri>in- 
ptotLHl voliiitn-34 were iiniihk ohil otMiltl TJi 00 nb for lu-w |>erb»i1Eea|s nnd nii 
iitijib were ntldiHl to tbo itetniauent reeiprtl ffom tho iK^rhiiik-ail reounVI iif; i|i*pk. 
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niiLl pii^rllmtloii!i wcnj mrlrtMJ from uiil- 

nl iho ro^owLiinf 


Ann Arimr. 

Erlangen. 

Mnrhnrjf. 

Dnltiinort! (Johns Huji- Fteihiirg. 

Pliilaii1el|khia (UniYereitj 

kuia>. 

GiesHen. 

of PennriylYiuiin}, 

BiiiHiL 

Cii^Tswaild. 

Aj:stiK*k. 

Berlin. 

Halle. 

StT&8tkbUTK^ 

Bern. 

BeiJelUxg. 


Bonn. 

Kiel. 

>Innehe*t^>r (EugUiiid). 

Breklaa. 

hawrvjtm (KniiHartk 


In mnlliaiiini; 

the ^^crelnrj"'* jilan lo effoel 

linw psanimncfts and to serurp 


missing rpiirtis tn uiin|p|{?tL^ sols, 1 ^ 4 fO letlers werf* nxltluii. Wt ik-^t |H^rl4)d]cn1e 
vpi*r€ tit1i|i,‘4| hi till! rCT ilefc^'ttvt* w-pro iiwrEty nt c?ntlroly 

III nildltloi] hi ( lii^ li?frt€^ra flIjKiri' h‘fufrPil ttj tlinr^ wpr<; ITlj |H;ifihiL 

tnnlrt wilt iinkhig for i-EiirrpfiT numtM^rs tliiil fjin«l to rcaL-li On? luHtltnUon, 

lik li jn.’HollnJ In l^lii lipiiiK fecoHoiL 

Tlii^ m'fimtlfli.- htjilT find otbero hfito pontijiui^rl to ciaitKiilt flw^ iirrH^ECillihg^ ntnl 
tirm-^jk^loiis rpf iIh^ kvinieil Koolftlofl iu tho roft^retitH? rootn^ and froiu tin- rvntl- 
Injf room 21 tNnirwJ i.-olimiL< of imrlodUnih Horti wlllnlrnwii nml N-ientlflL^ 

pnrlcHlk^lic ntitl iiiagn^lnus tt-ppp ImtrtiwiHj for iNJii.^iiltatbo. 

Tlip i^ tEonn] Illimrios nuiliilnlntHl Eii tho tuailtntroii^ tbo l^t'cFt^tnry’rt llhnirr* 
rMTU-o llhnifi^ HTHi till- KmpJoy^V Itlirary, togpilmr wlUi Umw of fin? Antio- 

hkyslcri] Olirtomolory, At-rtHlnimltT*. ]ptrmntEuiiiil Ksoliaij^iHi, .. Jjiiw Kf^fer- 

inn-v, Imvo hoi^n Uy persons fi'om Uio otlmr aclpiiilfl^^ ImrofltiM of tbo ihn- 

ns wt'll iij< tnoinberB of tt>i> Iminidlnte stuff* 

ill (lie tSHXOtnry^n iiitil llhrary H>T 1 kmi|£?i wrr# lioiiinl, nnd sjiw-luJ nt- 

toiilloii \vm glrpii to Hxillnttu^ itio p-whllratlomi In ilnr .UtropliyHkiil ObMcrvn^ 
tory* ivitli itn? rosnit ftnit JW voEiiiiux wore bound at tlio iiovorunmni 

likktrrj, At fhc Xntionikl ^^mlngloa] Turk voldnies ticive Uxii fnlilfel to tlm 
lltirar^' ky [mrolaa^, 

THE fMriJOVEE^Ii unit ARY. 

Ttio rH>p(iSnrJty of tlm ^mdoy^^e's llbrnrj^ Ima eomlimed, and ilorEni^' the yenp 
;;jAi2 tfcooks weri> UirroiioiL Tbo now IjooltN mW'il li> tho nbrnrj- liy iniroluirte 
]iiimlnT4il i*\ riinl TS i^miiileleil Yolnmot^ of niagnzliiefl were botiudr Tlie aeink 
3i]g of nlmiiL -hJ of the ln^ilca from tJiE^ llbrarj- tn the ^^nlio^lEl1 ZuotoKloal Park 
Piikl to itm l^nrpjiEi of Aiiiot k-nii l^ltlinoloi^- enoli tnotitli luu lieeti eoiiirimed 
wIlli tikEit-kefj ik|k|}roeliLtloii froju Uip two hnnciimi. 

THE WATIkiaH LUmiMiY. 

within ihe iHht few tmiiiapa tla^ truniiM^ of iho cwinte of tite late Dr, J. 
lilfrollk ^Vntkbi hcire lur&pa over to tJio Smlthkciilxui tnstittitlon Lts lanfe iiiid 
vfttiuilkfe niirnn’ ^-^}^sistlll^^ In the mnin nf hm^kfi relating to engEm>erliig Uhrl 
irali^iortation. A tiook |itnre Iuih \^n pnovlileil jmH tlw> lionkig iJHl&tl, and It In 
Imrtnl that they imiy aYnhInblp for the nw of thiwe Inh-reiiited In tlie 

stthji?i’i to wljleli tliey relato. 

THE jotijt Jkvffr^EU- Hwmr i.tiiuaby. 

Tlirf.ti«li ilH' Tiiiifiin«nei» <if (’apt- n.-miM'tl Smitlu of Iiiililmoi^ tlav 
tibnir) ..r tii« $!(nllliKU(iilan JimUtiilloii twa Mtipm. cnrl^rtol \,y i,in 
«f Mntik-itl (vorkft. iiiifHlcrliic ulxiut volmuiv, ••oMlnTiiiAff kmkH 1h'(irl(i]j 

ni-Mi Hw tiiini ut imiilfal Aiiiurii.-a. lairL-Mly avltvUitl hihI s«utj 9 ,tJiLllu|(j- nthJ 
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iirllHtlmlly Ivmliil, Tills (loniilliift ^v'JLs isihiIo In «nniiiK>lif>ii wItU llip Rift tu tlic 
iiuctltuUau flf liSii lieflmrliun. niiil tirtuits to the Ntiiliiiuil tUo 

litifat? will l» tlciwisiinJ. nil imrlTrtlffd liiwls* of uqnlimietlt for (lif* iimspriitltm of 
ti coni|)ii!tv Ijotiiiilcal ustr'lunitlon "f Coni ml Anittrica A nd n rrltlnil ittiiii)' «f It*! 

Horn. 

W ATTH OK fc-iltSTEa r€TJ4CCTlO?f .VAltJLmS fU'oa Al'Attm 

Tl III vpry gmiK^inc li> tvjiort tlw mplil of the \Vni\n de iM^ider 

Kitiiyloon Hunnapartc tlirtniKh the isjntltitUHl i^SEtji of Onii. jolm U'nit^ 
do rol'Pti-r. *Thi* Eiiidithnifi Lliirluif tlH* jimr niittilwml l.TTo voIiiqh?^ airid l,Clt^T 
uirtps. 

J?(TOXATIO^AL CAfAt/itJUil OV flCXKNTirit: I-ITPHATITIIEL 

The Inwt Hut Soil hriB eoiilliiiiiHl lu ni-l an Ihe h^ ilie Vnnvil 

for t(je Tiiti^riuiUntinl «f £5i'toel!fle liSremtnro, nint liiet Suilexetl 

Etod o3rt?pimHl for Hip Cootrcil Biioitm ni t^titjon llhr Beientini^ UHnlUtiri? of t!ie 
riilltHJ Ihirbih^ iwiift yeflr tins nnttiLier of refereum wont in Hie 

Central Durenu ill [.niidnn wjiji 2iJ82. iiit nf nenrly lhrP»? ihniiKninl 

owr nn^vloits year^ m fnUowM: 


Litem hire of liMM . -- L«iU 

IsltorntuTO of - . _ _— ----- 

l-ttoniltire of HNVt _ . .. —- 11+MU 

r^Uemture of ll*<H . __ . .. . S^iUU 


TotnL.^ ---- . . .- . 24. 

All of tho nmC nniiiinl ijwuo of the Ifiienintloiuit l 'fitiiJoifiie hm tw^ ii piddinlH^dk 
Jtll ift the iiMtntft] ifftue. o£<^<iHtlii^ the vnliiiiie of 

uiut five volntm-t^ of tlie tlilrtJ annual Iss^ne, tmtnely, MtitlieninUi^. Meehauk-M. 
riiyal^^4^ AHtn.iiioiuy^ iiiMl Ilneterkdofilj^ 

ULrSEL:<!U LllllAai'. 

Iti tJie ^IiL4eiitti llbniry there nfe no^y J-klTd Imisnd voltiioE^ aiul nn- 

iBnitnl |ui|iem, 'fho aiihlltliiiiK durlni: the year coujiiitteLl uf si,&i3 tiook». 
tiuiuphlel^ ttticl rnJfl prirbi of veliiiiiiea. There wen? mtiiliifniLHl ljiw2 lM>oks> of 
wliliHi KH Wlntipnl to tlin Swltliwnlnii eitiiI liTriTp imuiphletSi of wlikb 

to the IStiiStliisosilrtEi df^iiOFilL iiiul inirlfi of EierlfhLIeciEo, of 

ivhleh ln0fH3?oal In flua Spoilt boon hi ii lU-fHwlL In Uto aAffialutL hook 

iiutiiiiLletn. find rrft3 parts* of loInnKW wore nnHinled. The nuiii- 
IhT of mnlw aildoii le the iiiilhoCa e^talklJfne wjsb ivhleh iloes not Ineliido 

MT enrclA for WMtkH itnd fimophhdii riB'abihi^tiiil. 

Ux njouerthm wllh the enteHtii' of ijerlodhuM iitjOiiMjraiidfi lUddu 

reiBirtlii}: vobitiK^ nml ptirtj^ uils^^fSoK In tlu> wtw, li>gether w3|h a feiv tilSi!H of 
li'qbMi'ntUinA ilmt wfre not re|*rewnbBl In Hie lltirnry. Ttw? of thin 

work wjifl the eonilTleliiii? or pcirtly Hlbn^ up of 2H t*f iBtlodlraM. 

Tiirongtioiil the wftnle attention hii?i iK-t^n elven lo the |irepiimtEen of 

voltiiiio^ fur hlielliu:, whh itie miiitt Elinl 1.2T] hixiks were UitirHl, tinil at ihe 
i-tfise yf tlie yonr there w ere nereml liundreil more renrty for the binder, 

TIie' iiniiitHT Ilf IrfuJkfl. rmn>p^ile|B. and jwTloiTiSertlrt Iw^erriwed from tbe j^enernt 
bhrary riyimiiitefl lo 4u.4>iiU, Intdiidltii: whleh w'ore oflsLgiKni lo the jieu~ 

I Inna 1 l lbrnrleeL 
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Hiort has hcfn hiil iwif iiilintl»ii to itn* «mlonal iJbiarlrm In tht 

MutK>iini, iliat tif tlM2 df Ptyrukul Atilhirapolofs^^ anti Uh? ouinplDtD Hiti 

now sIahlIh jik follHiwst 


Admipfjstnition. 

ADLli]r|i|io!ogy. 

Biology. 

Binln. 

ChiLdn'ifi^A rotau. 
CdEnpumth'v anatuiuy^ 
EiUtor. 

Etknolo^y, 

Fiolios. 


fioalogy+ 

History, 

liueetA. 

SlllIUDULlft 

Maritio invertebratiit^. 
Ikfnitrin mi:ilicih. 
MnCHErjlC fAKAlU. 
Min-aniliiffy, 

MnlliukA. 

Oriflntjd arrhfpolqgy. 


PHmsiies. 

PhotcisfTiikjihy^ 

PliyaitTil iiiillLm|ialDg7» 
PtehiAbiric arrlJi'olitgy. 
ItoptileA. 

StratiKi^ptlc iMtleoutol- 

f^apcHiitiiuilnnt. 

Tajrnlonuy. 

Tii'hnolni^y, 


Ui Uic followliig table ar^ fftitniDiirLiiiHl nU the neee^^oiiif 4iirtfi.|; the ycur for 
tlJi> iSmJlLilojjiEUv aeiMwIt, fdr tlie llliniHi^ At the SHTeirtry, otHce, Asmuil^jBlrat 
Ohsiwntoiy, tJbltetl StatoA Katlonnl Muhi>iitji, niiii Natlnnnl Ziio|Dj£|i- 4 l Paris. 
Thnt of the ttHmiii of x^inerlraii Ethnology Jip iMt liiehalwU ^ it Is »o|mratety 

admliilHtrineil: 


i^llbranlan In Lkliraey of __ _ 

OIIjlv. nskl .Vstrot^tiyAicol Observatory Jlhnirle«__ 
VVnitH tie l*eyBliT eolleotlon ^£qtiokwn Binjiinti4irte^^^,_, . 

Onltod StntM Natloan! UuMeiun llbrtiry_ ___ 

NattonnI ZoologlenI Parle _______ 

Total __ __ __ 


— :i0, m 
- ± m 

T, ItM 
B 




ItdciAfOtftitly fiiihiulttecl, 

CvBCei AniJOL, Librarian. 
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AirEKmTt VIL 

ttEPOtET OF THE EDlTOIt. 

St A: T tlii^ hi^iior tu nubmlL ti^tkiwlng n^Airt an tlia pnbMcittluim of 

iJh? In^ltTitlcAi mid tt*^ biirtsiiiA diirlui^ tJh- L-udlug Juiit> 30, 

n ^■=OJrTBl^l 7 Tlo^H to IC:tuwiHCfMj](;; 

Tc» tLii> ^rlfhi (ir ContrllKUtldiiH I ml maoiaEr liiM bwii AiMM iturliiit t1ri> 

iMldt 

- 1>!tiL A OoiiiiniKJ'iiji IbH-^nL uf AtuKMiiiliarlc Nyalncitloia. By Ciirl r^inis. 
City of Wn^liltiKtoo: riltillHliacI by tha ^iuLl:h.4aiil3iii [luititiitJDa, IDOTi. rii^leblns 
rnntL Vvitt of Vf>l. XXXtV* tjtiaiio. I In 

n, ssiiTnsoAt.ii^ Mr&rEi4^i^l?>lrs rouJMTrioAw, 

To llt^ of M!j«rc]laii4>oiifi CollefjLfan?^ tliv following' nynilmr^ \mve Ih>o[i 

iiUiIinI, dll bill four of tbuiu ttuvinir arix*dr>>d in the Quarterly Ihsuo^ 

tl-H. A I'iifAlogue i?f Nortli Aiuorli^ftu Dlptcm (or Twi^wTuj^od FISm). By 
J, Aldrlrli, Ctt>- of WdAbliiKtou; IHibllAliod by tb£!> ^ailtliflonlfiii iTintitutlon, 
1005. Furt Ilf Vob Xr,VL Seo, Ms8fl, 

Ifihia liifU-x to tlie of anllluniH 1S74^1!K>3. By I^LIIlp VL llroivuhi)^ 

City of WiiEiititiiiftoii t fiibliHlieil hjr tlio l^idlLlM^tklnii InHtlliiCletL E^jirt of Vol. 

xi.vr. s™. 1-1 

154-4. Intles to the Ltteratdto nf liortmn-lntdd 18f?»t-ltM%A By Tlikllp El Brown- 
lijj?. City i^f WiwliiuFfoii t IbitiJijtlwil by tlie Smittnuittiao Itdilluttiotir Poi't i:^f 
Vo). XLTT. Sto. Pnjses 

jri4S>. InfioErj' Itllo the ropDlntlon of Cblim, By WtlHoni B*ooiltt)lli EockbllL 
Bo|irBiti>il fniLLi SinlttiBoulnii ^lllsoellfliiooiiA Collectton^ (Quarterly Vol. 

XLVIi, PjipiF^ ax^ 4421 . 

1.534>- The SetHltt of Auetiiiit€i^. By Djivhl 4Vhlte. Kepriutetl froni Nailtli- 
Aouhin ColliietioDS tQniirlerly Tsi^^ue), Vol. XI.VIT TJ:*- 

331 , fkhitf^ X 4 hVi[. iLvm, 

iKiip lilrdji ill \'rot'i5'si Cntnlo^sp, ITiVL By €, DuvIe^ ^herlwnrii rtJid t HiArlon 
W. Bleluijuuii. lUiTirluted from BDiIttP^nalnn H^ify■^‘llnlllKl13^ Colleotloiui (f^tuir- 
terly Itsmie). 4'ol. XLTTI 33^-.'l47. 

lE55t!p TikL' Senlpln nnd Its IlnhllB. By Thwloro Glli Keprinln) fri>m Smith- 
MiiilHli MlHti>|||iiuKW CoUmlomi (Qiiiirterly EiiicuiQ, VoL XtA^TE. rn»eft 
InTi^I, XE.BC. 

1533. Ri'iKirt oil tlie Cotuitrm^loD of ii Vowol r>r(;3iEi. By E. W, Bi-rijituiu 
Bo^irLiiceil from SmltlmoiilikTi Mlt^-^dJnnDous ColleetloDJi (Qiu\Herly tif.Niie), ViiL 
XLVIl, Vn}^ 3 fipiiN^ 

iTk^t^ nolFllij dud Llfo EllHtary of tho Hoelal .S|iUior. By X. R Jiimbuimtban. 
R<!prlnlwl ftYrtii Sniitluioiiiiiti ^llsce1hiiieoii» CoHiSrtloiia f.Qunrtvrly leAuc), VoL 
X r.V11. Billow *10.1-3 *3. |k1d td t- 

IKkl. Heftorlptloii of n new SylrleltJi^ By 11. f". OIwrJioL^r, Ueprlntetl from 
Bfultluicpolnn *>11^*011111100111^'CoJldrliitttt (Qiidrlorly VnL XLYIL PftjfCH 

373 -^ 7 !ir 
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IJSTW. Tlio Tii^rda. or Itico ^lrtHt^yrT fUo C'oj-ftMOsi, Plimpplni? IriJiimlK. Uj 
E. V. MlfEi»r, RjihTfi 3?SHaT7^ tJH.li. Rcprlnletl rroiu SEiiLtbjfuiiEais ^fls- 

IfwiPh Vol. XLYII. 

Piwsll [^IniitK of tlh? (3rv>tlli ("jrjidodllc:^ Hj- iJjiVid lictvrNl^Hl 

fnisu till' ^iiilthiii^iilaD MlHtTtdlntHicHjH Lki!l<?flkiE» (CJuiirtiTly TfSHue)* VuL XLVIL 
iiv-xx^ 

l^Htti, Tbt^ IHf<iciX‘TatiTK*j' Etotwecn S->bir nudlihtEon :&foiii<iirL^ by tbe Aellisuiuclur 
aiut by Oif! J^fioi>'tro-IioloiriL''tor. Ity l\ bl PowSe* Jr. LtObrliiUnl fruiE" SiiiUli- 
.MEa^vlInneoEirt C<^E]€Mdloi]a< ^ guartorly Vob 

A XcHV Pli:i11|>pHii> UiialRliplU Ry Pnu3 Rrtrtavlj. froiii 

E^]Kthju>nSArL MK^LVlKaiiiHfiiH ('fllliH-Uonii (gEuirtt^rly Itvsiiigr Vol. XLYIL ikiipoi. 
4<H> 41EJ, fElatO LVL 

154s;. A Xuw- S|»oekr!K of Ocilllft [NHyiKHlIliDi froiu JaslrnktEi'd. By 

Wllllatii U. Mnsinj, [b^prliiteal from SniEtt»^uliiii MEEkvIljiiiociUji LkillwlbiiiK 
<QuAi-liTty Vol. XLVII. 4Bb41lK |>l:ite tvii. 

l^ht, f "oMlrnauttain.s of AiaitTlwiti Arolin'Qlogy to Hoinaii [(iHtorji By Wbllam 
H, llolijM.'A. lE&prLzLtotl fnim NiiklUMaAlob itlJtttslInmismH L'ullfT^loEut | giiortiTfly 
iBauoJt VoL XLVn. Pajii-i 41^-1:^). 

ITrtl-b TliC? Birds Ilf the (SeaiiPi Chiclos rtml LlM^Tr C*ec»^raRhU^I iPlHtrlliiitloii. 
I^y r^-^iahaOi rtf^prlTiti^l fmnj Sii^ltliAOiitnn Mia^-ulloikL'OU!!:! PvlkHrUofui 

<QuitrliTJy Iii*ue>. ViO. XLVIl. 4:21^jO. 

ICSiVi. Di'surLidloa of a Xt-w Kwlftiul frinn Aliiunt KUm Ikthi, BurritNi. By 
PhiiTlw W. RlybraomL lEciirlatod rri>iii Sukitlwmlaui Mli^-elUiiKMiua C«7lltH.dluEis 
l^Jiuirtorly L-^ntO, Vol. XLVH. 4 :e^1— 

Uolhirt iui r<Hiia] nml U'lilrr Hln'3b< I'olli'i-Unl lb tlao Rolbiriiaia Iti 11K.M+ 
by Mr. ibvoii ISryosit aud ollM?rw_ By Willi mu Moikloy OeiII. Ri.-brbMi'il from 
j^iiiRlokouhiii MiJ^i'i-llriiiiHma L'oUwlkaw ((JuEirtcrly Vol. XLVlL 

4;E^I-Io 2^ pliltos l.?ill-U3C,. 

]S3iT. (Bliidiil Stmlkw fii tlio Pjinzidlnn IWkSc^ amt Selkirks. By ^Vllhmu 
i I It toll s^lmnoT, RoprIntcMl fruii] SuklOia^stilmi MlK^TUnzuutis Ckillyt.dlijiL^ (gtiarv 
kTly IfrfluiO. Vii], XIhA'II. Iktww 45a-4fWS, |dnli>4 l-jE-iAij. 

irnat I^hotofl^brapliliijf on Wocut for PbotcMJtiKrnTins; By llMiikuii« \\\ Si^iuinikx 
iEo|irltiteil fpfctii ^aiLtlisonhiii iMbi-vltriiiooDS Col lections (gunrtorly lswno>i VoL 
XLVIl. 41lT^rj[k. 

}Ttil£y HiE^ Life !13«tory of tin- .\iiKlpr. By Tboody>re tJllL koirtb]frrani 
PmltliHonbin SBsepBnneous CollEN'tloii^i tQunrEerly VoT. XLVIT. Pei|;os 

ri4jti-^ntiL plates LAsrn-ijnev. 

lull. likdi'X lo the IJteriilon* of tTidlnm, l-SfR-llMicjL By Ptillsp VL BrownSnjL 
Oily of WaNtilni^im: OidillsJuM] by llw Suiltti»oiilaii tUHtltutUmp IfKKk vo. 
PagtfA 1-bX 

iritfp, Tbe isTRKtiiro of \V\im Pom bora. By E. .MitHebEL. lToil|,^lns FimiL 
Bcfirliili'it from t^tiiEtlisoiiliui iVtlNrcllniioims Callo^^tlons iQmiiiiTly Isaue), VoS. 
XIA" U [. PiiiEeB 1 »,T!Ok jiS EitCrt l-X vl 

J&Tk TSio Tarpon niid f^nlj' FIsIl By ^J’lioodoro CJlSL Ri>|krSiitui1 from J^fnl lb- 
son Inn ^[Lhim' 1 In noons CoBoelTonfl (QuartorSy Itf^ue)* Vol, XLYlll. Ihi^^ 31^ 
4+k JiSlItii* XVil-XXL 

ITmT* a tVhfytil ScNi Lltiu from tlii.^ AllufCtlC of Oickoil By F* \V. Tni*. Be- 
jurbit^l fmm Sojltliauiilnii MlseolLubGouH Collectloufl (Quarterly lantletn Vol. 
XLVlil. Piijp?fl 47-4^. 

l&Tl^ Dlntoma, tlie Jewels of tlic Plant Worlit By Allwrt ^lubn. RcikrlntLHl 
from S^mlEhHonlciii Mlsixillmu^iia CoLlectIuiis (QtinTtcrly l^uch VoL XLVIEI 
t^Egew Eil)-5Sp ptEity* XXil-XAV. 
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l&Tfl. Noti'Ji OH NohU-Ti^^Jitture uf Certain Ot^Fieni nf Binls. By II. i\ 
Olwi'hoJscr. Upfirhitnl from ^Hi[tli4H>n!nTi MlswllJiiieciw rollHctlciiiH (giujrtorly 
Issue). VoL XLVIIT. 

^Tm Till- Bkhll^wnr^liy of irjilley'H CciiiieL By K. F. MrPSfce. lUq^rhltCHt 
fnjiii ^iLillkHerjLBt]i (Qiijirtorly Vol. XfA'iUr 

lixSL Tlw Aiic^Lml OrE^Eti cif tlw* XsittSi H\rtier1nin UnkiiiKljp. Hy *\ A. 
WliHii. lEejirlHliKL fnuii ^uiLOi^h^jiiiEiiii Anrtc^Halif?ciiU4 f.'ollwtlouH (Qilairterly 
Issue), VuL XLVIII. PciKi-s fiS-Il2. 

lorfU. »aihlLJisui!l]iu tjS|iUH*Ul(cui tu lu K«nirf?lt uf ^LininmUi hihI cilljor 

Vom^l HfMiinliiK By A, O. MniMpm. ^mith^n^nu ^liw^llmiei-nirt t'oIlreBons^^ 
imri of Vol, XLIX- l'(ry <*1 WttJtliSTiKtori : l^bllnhecl ljy the ftiiailhsuiilnu liwti- 
tut (obi. imXV. 1-1 IT, plJites i-fl 

IGSJL TIk? DEpIonjrttIc ^n lce of dio UiillcO StiiteSn wkli some Oluti* towunt 
Mb^ Ileform, Hy Hon, Anrtrc'VT D. While. Ilnmllten Irfeture. BoprlrLtocl from 
:^Hi:IIIiru>Ti1rtn MlMcellELUCOitH ODilectEiuui (giinrtiTly I^^fuol, Vol. XLVIJL 
IJT^iaiE 

1^7. Ttko History ef the Wlinle Eluirk ritblaoBtou Tyt»[ctis t^kHllh)^ By 
Rjirton A. Fkr4;iJj. kt^^prSntiiMl from SailthBOiiEuii Ml^teeltuDeikim fbtleirtkiim 
tguurli-r^ iKSUe), Vol. XLVEIL plniem xxxiv-t.vxvi. 

ISSS. The AvIiiH Geuim Boiui|'iairte tmd S47Uiu of l(js AIIEoi-l Uy llnrry 

C. OkorhobiOF. Beprlntoi! fmEu ^lultlisoiklaH x>fisc:ol]:i]ii>i>Ufer (.'oUi^H^'lioUri 
terJy Isauo). Vel. XLVIII. 14Cl-ir2. 

Skutjlitn^^riM* T'yn’ili, oji t^Ktluet Ititmlmilit flruu tSw- Kfomllko (rnivelH. 
Sty ^VHfr£*d 11. ifeiPHutecl from SailtliNonlaii Collf?eBoiiM 

(Qkinrtoriy Is^no)^ A"ci(. XIA'UL I'lmos ITJJ-tKi, XiiSvrl-Si it, 

A Xfnv Ckuius aiml sm^enil Xotv nf IdiuHlAholht iTklUvtoil in 

C'entml AleJcEea by I>f. li^chinnl Ffllmer. Hy Willtnin Hentcy Uiilt lEepriutofi 
fnohi ^miiliM^Hlnn 5nwt)ain'iiitH rXl^^rHouri (Qujirlerly It^shoL VoI. XLYfU. 
i5ptE-isn, pi aft:* sr.iiT-srjy^ 

loOl, TlH! FaituHy cif rytPriubli? imtl the I'Jirii cut ils Type. Ity TlieotJorii tiilL 
HeprluteBl frntn limithEsotrlnti la neons CotJpclloris (QunrterSy Issue), VoL 

XLVJIT. {tn t'fVSw.) ' * 

1.7vf2. The luterofltlouail OitJiloiBie of Seieiitlftc Ijitertiture. By Cyruu Aillor. 
iCeprLiitc-^l fnau Smilhiionlfln 3illHeeBfintHm» CoIlectloDS (Quarterly Issue), Yol. 
XLYIIL (III press.) 

ISlUi liLstartkes of Ilerumphrotlitimii \n I.'ntyflHJiest. By W. I*. Hay. Re^ 
prliite^I from ^iiillksoiilaii Ml;ScellaEeoiu$ Coltifcttonii (Quarteriy I^jsue), Vol. 
XLA IIL (In press,) 


IIT. {tUITZiSOTtlAxY A^fniTAJ, EOTMIT. 

Till- nunnal feiiort, m tiHiutl. [h (Toineil in two yoluine*: Van I tieliu; dorotf^l 
lo the Instlituttou pnipcr, Fart 11 to tlie Xotlonal .Museum. Tlie eoiitMitat of 
llh* Sukltlisi>iiiiin \oliiciie fur U'l’ia were ISsluI \n Inst yk^ir’s rt^iwirl, udtioou^li tlie 
tHHik Itskdf w-Uii Stitt iu the of rtkU printer. Tlie i^llue Is ikere true with 

tH^ird (41 (hi» vo]|$iiH^ for llHi4. 

LTYx An HUH I itepcirt of tlie Hoaril of RegrtitH of the ^Enttlukontuii InsLltutloii, 
stiowint? Hie oiwmttonia. e:ipe™iltiirw. iiiiil eonilEtloii of the Icifftitullon for the 
yeikr et>dlii|^' ,Iim€« IU\ IDlU. WuRlilui^on: Gni enimciit rriiitlEit? OrtSce, 100^5L 
Okztnrci. i-LiitJC, l-Hi'Ht ’l Mp ptntes, !t2 lest fi^tnw. 

Ri-|]nrt fiif tlie your ojnltnrt Jtitu- was put iu (ytie 

iu Novomlier^ )Oii>K for tlae use of itie lU'KOTktsii, The General Apiieuiltx to 
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tiie rohiiufr wan mtX tn FttlitR: FrinteT In Feliniiiry, anil iwcii put 
Into ty|H^ liofor^ i'l5^«3ri|E of the year. The itiufeiktis nf itic ^mlthBAuPm 
Uctn.>rt for K^H li* m folhiWfil 

l5iW. Juuraql oC hiKM tbe Itoiinl of Ifoiti'UtH the ^inhbRtnilJiii 

In^tltuOua nt Mpotln^ of flcfeeiiibor 8, ixm. imil Jniionrj’ 27 juid Mtirvli 7, 
IWKL ftiifHtrt nf lilipcutlve CoDinilttet;i« AvIh uml ZteM>iutloi]if of 
Pflirw xv-fsxix- 

1547. Itv|a}rt of S. t'\ Soeretarj" of tJie Sniltiisioiihin ItkritllutJrm, fepr 

yc^kr K Thiixi^ Juno m, ^^w^4. Fslsvis l-\m, iilirtiM i-3EIV. 

with tlio I^njrley Aomtlroiuc. Uy S. t\ Ijan^lev. Pap^s 

U:i^I25* phi to 1. 

15LIS. 'flu* Jioliiljoii ihf Wiuii |i» W^lglsL Hy ll, Voti I>'[tilenft4iL 

rflK»’=^ 127-1 ;»>, 

ISflflK Tlip LEtimroTil ^peetrohelh^iiph of the Vorkt^n OlswrA'atory, By 

lpeona> K. ZlJilo nthkl Ft-nllnjind ElEenuiiii, Papw 131-ldh plates i-svn, 

ll>J(E. Count nu thiiL of Lainp? TL4te!aio|^^ By l>r. C* FouPiEibor. psij^it 

KJJ-lTO. 

imi. Belieetloiis sti|cp-ntix| hj tl*e ApplleLitloo of IHiiifognipliy Ut 

]h:WHn?h. By JT. tt, TnitKT, lil-ItU, 

nsir2, KEidJRtiiMi Lu itbo Solar Si-Ftinii. By Fror 4, tt. Poyiith]^. P:ip>H 

l^l^iaT 

iVpiiihiiiniiiJoii By t:. T Ih WiLwii. Biij^-s philr« 

I-TIJI, 

imL I'fftiotit I’j?obliaiLM of lJion;aiiEe t:|Munlstrj. By Sir WlHhip ItaiiiKtiy. 
PhHCS 2IJ7-220L 

BJUov Thff Evolution of tlH? H<'I{?-iitl1ti.- ItittKiifiabNr. By HUmm Newwuik 

10t«l Muluh^ In ila' Aloiwphirre. ity Alfrinl tHtliv Piij^ 2:^>-24T. 

Ifi&I. OljnorviitJoiaif oil \'|niop III P.rl|;httiiktw nnU iu Olisi."urSty, with jl IlyfKitli- 
fc^ln on tluM'aikNo iif <T<ihir Bllnduesa Hy Liuumor Paging 24t)-238L 

\ Jal^tuliis; Spinil Olna-rrefl Nenf BrtHvL By Fr, Klhii^LfiiSK. Faees 
2Sl+-2fS<i, plat!** t-ir. 

jiaMl VarhilliJii^ of Sirt^Jflo By < 1 . W\ A. Knlillkaum, Pci 1,031 201 - 

IdlP. Soino iiL'W AJelliiwU of r#1|[iitiu>L liy A, Ilertliler. 2117-^274, 

phi 10 L 

mil. 111 Wlrvlcr^s Tokttftnplij^ By Wllllaiu ^Ijivur, jf, thigjiw ^Tfi- 

Id 12: Electric ^V^oldini: jH^ehnnuenL By Elibii Thonumi. 2?^1-2S5^ 

plaltw t-v. 

HVI3h nintory of Dhiouverlcs of Pl]o|o;;raphy^ By BoIktE iTunL (llctlned 
tiy T. W. 8iiilll1i>. l Pappij ;H?T-30S. plat^^ T-viL 

Bil l. Tljtsirh^i of Oro Hcfiositlnti llIslorlralTy Cotbtiilomh By S. P. Eiiuuoug. 

ims. On MomitalEi;^ ami .\liiiikli3ii ity Fhpu^flua B% P^i^lifloIiL PaB«< 331- 
33-h 

in 1^1 MoriJExiJ, By Theobi^lil Fboi-her Pnges ;i5.v:f72. 

iniT, tlio Work of the Bi't'limiEBlon Seirloe. By p* H. Newell, Piiecs 3 , 7 :^ 
JtSI, ]ilJiU34 f-tin. 

BBS, The XiiQin Rtt-hiiiLatlini PmJwL By J, 11. L!|^ii|iii?ott .Papes 3SU*J8S, 
plate ]. 

IfBk EThleiiec nt Evolutieu, By Tlujp> |>c Vries, PiiBea fiiSKMtWL 

Itm The Evolutlonanr Si^dhcfiiiee of Spcclea. By O. Cook. Para 
ail7-4l2. 
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B\td Life fn htimU rnjiiLfl. By R. VIvIail 4i:3-4lS. 

lil£^ BImX Kam-tiinrScfi of New Pn^'es 41ti— 

HriJi Tlie Ihjllwj b^iinrrtjiv. By Bn i, O. SSkhiner, U. Army, 

Be4. &ntH5 TIMfi« Anitunliw By H, Vu}s^:s 

Tlsq Multiple Orlshi ul ilorsM and l^>ii3tSL By Bn J. Corntr BiViirL 
I*n^ 4:iiH&i>r plPitoB I. n, 

litHtk EKjyitIttu niid By E, PrlsHe D'Av*)iiiiteL 457—lltT. 

iPlrtteiJ i-Ti* 

nr27. Bees 4 itiii Ity K. Ij, lloiivSer. Ttigen 4**0-484. 

HrJi TIm? Bonil FblierltM uf Ceylon. By W, A. llisrduitkiL Petseft 4^s>4SI.'t. 
lililO, Flying FlftlifH rtotl Uielr IlrkOit!^ l^^y TJinotlyre ^JIIL Piig<» -i05-5lii, 

pIlttfH t-[V. 

imo. Tin* Stailunj of Miin ni VnrinitH EpOi^lui. By A. Diiatre, Pug^vi 51T"S?5!L 
UtW. fild Abp. IV \rctchiilkotr, 

nVM. OnitTlIiuUiuiH of AUkerlyjiJi Arclswil^P^j- to rlmunii Illatory. By W, 11. 
Lloliiiiad. I*^gca ^ 

ItKilt Kjcenviitlonfl nt Frote. By Hjirriet A. liipyiL Bjiges 55£»-57i, 

plaits^ I-ftt, 

IdM. AtvlppoiogltflJi llc«Kn^be?t on tbo Frtmtler of ArRenBiin aihI BoUtTji Fn 
1001-2. By Erie Von iCosm f^iaifw* plotes i-x. 

lOSG. A (jcneftil \'l(ftt- of tbc Arc!hieoloB>' of ihv inielik* Tlotflun, By Edenr L, 
Hewett. Ptiis^ ESE3-flOfl, jiliitOfl i-iviin 

tthlfi. Tbe Falnttnir of Iltitimn nuioni; tlse xiiiserfoin Alwi^rlglnea. By 

Al^ BrdlieliiL Pugca tRH-4|l ]}|iti«fc t-lW. 

BtCt7, Oomri^'iiiices for ProJwlHo Weniwiaii. By V. Kniu-w, Fiigai 

jPlutes i-JV. 

ic.^ Mnterlnlii Used to Write Urn>Ei before tlio Indention of PrlutluK. By 
Albert Mrtlm. PiigK iB3Si-4(5Sr plrttes t-viiJU 
HKfO. An tiuiulcy Into the Populution of ('blmr, By Wlllliuii WoodFllki Bock- 
hllL PuKe^s 

1G4D. Cblneae Archllecttljnx. By Stepbou \\\ HiMhell PaKow bTT-ltO^^ plates 

I-ITX. 

UBl. Pt-vrter emd tlie IfertirHl of lt» Dise, By Artbiir Uuwuby lAlJerly. PflfCea 
l«tl{J-7lpi, pbltos l-YT- 

1012L C 4 EDieoa^. By Cyril iMTonport Pa^ 71^710. jrfotes i-o'. 

1^1^ The HcorHJinlc tViicioL'^it of Afrl-ca tiy tbe RnilnimlriL By A. Fodc, 
ril-7^15. 

BHi Tbe Pn^fwm ^VripocIis of ih^ PaunDiti CiniaL By WUllom 11. Burr. 
737-744. 

BH5. Tbe iianltiittoD of Uio Paniima Oioal Zone., By \V. C. Gorgna Papes 
74S-74Elr. 

164*1. The ProJeeUd Nc?w Barge Cminl of the State of Now? Volic^ By Tboiuaii 
W. Symonfi. Puges 7^1-757, plate i. 

1047* Rnpid-Traiifllt Subways III Molmj]oUiiLn Cltlca By MJIo R. ^Enltble. 
page# 7D5K77L 

164^, Gei>rge fiabriel Stakea. By Emeat W, BrawTb Pagets TTl^TiX plate b 
HHtl. Karl Alfred Von Zlttel. Tmaf^lated by Clmrlos SebueberL Fuses 77&- 
TSO^ plate i. 

Carl Gegenbjmr By Otuair nertwlg. Page* 7S^7-7Bi* plate i. 
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IV, rojOE:ATl'>?a& w the h^eittp ittates ^AtiontAU wunct-'W. 

The pulilfiejitloos i>f tl!ie Nntk^iiAl Srtirt4!!iiti] arviz tlio Anitiml Reiwk form- 
Injf El v«|tiinc isf Xlw- Iteport of tho TtufMtiiikpii; (fji tlio 

ProcivilltiRs of the tnlfrtl ^'lltlonnJ >ru!ieuin: (c) the Bulletin of the 

fhilti^t NatlaDul MuBeiHU. 

i tt I Ttu> for tJiu yeiir uiuJln^ Jnne iki, itlli:^;, y^zts eouipletetl durJuff the 

ptimt ft^^4^ll ^reuTi Ellul lUo BoiwhI for 11*04 Es now In lin^. 

AEiikiuO iti^priirt of Tkuinl of ECi-p^iits of tlie Bmhhsoidnn [matEtiitlon, i^liow- 
the i3iM?nitloiix, exj>ejidltiJireHH nm\ c^kEiiiltloii of the hL^itltiitlEMi fnr Ehi.^ ^'ejir 
endliiK Junir rkl, ItNifl, ke>irt of liie [Jtilteil StMt€*i4 NAtloiiul ?^[uHeitiiL WslhIi- 
Insftoii: Bin^ertimeiit Prilltliiif OUlee. Oetaiv-Ea. l^iiKeg i-sv, l-iUil PhiU^, 

l'3h: text llgures^ 

iX^TmSTS- 

l^t J. lE.cp4>rl upKija tlia cajultll<m faud |iiroj«h±-u nf thfr PElllol llt4Ti» Nath?iai.l 
daring IIh yimr ending June EMI„ lOOS, Hj Itld^s^rd IbiEtilicni. RPmliUint vv^ntary of tha 
aiiillli»an|B.n InaU luttuD, In t!hAr&i vf tli« IfoU^ IStHtri NntianiiE MuMum. 

II. ilwtlptlvr ^3^ Mopriitn EmlldLuEa. 

Tlt^ Utl3l<4 NaEimiil ^fna^uni: An nccfiLiikt of the EjulldEugx KcniiK'vi the 

fiJitliiuel cunefdbna. B^' BtcrLiinl Bethlvun. 

Ktiidle# Df mkiAC^Eisa and ktndred InjLEtiittoaA nf Ti^rh TEty, Alhanj, BntTRlov Jwid 

fhik'iKnk, wJlb nnliw tin Bonjjt KurKklkfji e ItrUlltiatiloeMi. Ely A. B. M^ycr. 

Altlicini;li enough scfianitu |Ni|ien« Jjutu Imh?ii pnhU^ihtHl to iiiEihe np Vvdiiiiie 
XXVIII of the Pnjecedln*^^ of I be I'nlbaJ StuteM Nidluinil Mii-*4?uii4. llrtw luive 
lust jrct hpen [nit together Id lioiiDkl fomk. 

The i!u=>|igirEit«‘^ m fnr lH»diLil ure m fulhnvh: 

Xo. Ki'^KL A TreoBRe ois tike A^Ltirlnu, or filter. XaILuhi Ihiiilcu. I'snfeii 
1-114. lest hifiin'^i 1-301. 

Nu. Notefl on nnwjiLLiit lluirEnie^ fnitri tlu* [nhiiul uf Mi^nL Uy Itb^lrtnl 
C, XreGrm«r. Vniitm IbVlia 

No. 1^. LohnieliiD^ the Pniikor Xjiino for tlio Fisli Gonits Glehlopa. By 
ThwHlore <131L Psijn lia 

N<k. il^STj^ Nnte Oil the tb'imn tTloiiiiniH or AL-^utlioouliu4. By TtuiHlore tiHL 
Piiire l:2L 

No. I^ISG. I>of$criEithsn ckf it New 8]tecleii of FJj^h {ApOwoii EveniinimL) front 
the ITitwjalliin. f^hiTuls, with Not«t on other l!?|M?e!i.'=s. By Unvld s^fjirr Jordiin 
utKrjohn Ollerl»elti J^iiyder. 

No. l.'tST. DeHerlptlona of New tEenem Jiiid SpeeEe« of nyineneiitiTn from the 
PhEll|>(4ne InIiuuLs. By Wipinnt Ft. A^hmend. Fjii^im lliT-lfl8> with pin tea I-lb 

No. On the Hyi^leiiuitle UelJitlonn of the AuinkiHlytold Fighen By Theo- 
doiPi^ (lilL Piif*e*t lfVll-lii;i^ text 1—iv 

No. The t>rniiHmtllef^ (Odotintnit of Bimiiji Jind Uiwf^r f^hiiu .—L ^n\t- 

fiiEiilly Oulotitery^inuv Ely Fklotird Bmw WIPIaiuKOti^ Vafina IkTi^lfrr, test 
ffenni^ 1-ia 

No. Oil tlio LStmrtH (TrlRmeigifltcw) t>u'ot)rkiit Jonhin Jind ^njiler. By 

I Viet K-ibiuTilb V»ii4m IJ^tDl. tost 

Nil. B^l. On n Colletilon of FtBliCv uiude In Komi, Tky Pierre f^rmfs JTiriy\ 
wittt Jiesc^riiytlonH nf New Si» 0 ele& By DnvM Slttrr Jordciii nitd EdwEu Chnpin 
Va^m laT-UI^ text 0i:iizxw 1-lJ. 

Ne. irC)Cf. Tlie Mount Veniim Meteorite. By Wirt Tin«ln. Baues ^Bi-illTH 
plati-M iji-iT, 1 test Oeiire. 

No. l^i;t The Scorjitfeuntd Fish. NeostofuiHteR ExtaxiB, ob iho Ty|io of n i>S*- 
tlaet Hpeelei^. By Tbeoiloii- OUl. I'ngJM Iljn-SUO, 1-2. 

No. \:m. Note on tin? tletiern of Synuticolne and PelurlUre Fbbes. By Thi'O- 
dore GUI. Fajsea 221-225, test 1, 
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Nc. Cnmliiinti Jlrui'hl^jwMlti, w!th r>«irrf|3tloiiii of New mul 

g|M.-eleA By CluirlpM D. \Vjil<?ifctL 227-iC'M. 

No. Oil tlip Gi'tinrh' C?ttanii'lorlftt]ts of PrUmntiLs S^iOiirttsSI. By Tliuo- 

iloTO Olll. frs( ilgiiro t-i. 

No. HttH. Tlinx? i^'ro+SH iitirl Oeie? New Owko from tbc Pbllljiplm' 

Ii^K'iiid^. By l^^-oTtlLFUn)! Pn^o* 

No. ik^Tiiitioiiri uT Noiv !?S|HK:k>s of TortrI<rl(l Boltin, froiii North t'nro- 

Mnn^ whh Nntt^ By tVSlHnni fhiiihthm K^rfolt. 

No, l:S0^>. Noto nil tl3i> R^ilmoii iLiii! Tnmt of Jiipno. Uy iJuvIJ Sturr JonJoo- 

No. 1400, l>tw.TipOottn of $. Semr f^onui^ of Ispopoilih lo t(j*> 

TflimUhr ami of rt New KpwSes of I'amitAn, tmtli from Monterey Bityi t'lillfomlrli- 
By Unrrtel lllolismlsauL B:i}^ :^iT-:STti. tost l-VA, 

No, HO], A UrlikTil Itvvlow of itko LLtoriitiirQ on the SlnipJe th-mim of iht 
Mfldrcporia Funjrtiln, wMh a Tentative CllassifleattoiL By T. WHylEintl VeiughcL 
t'offc* 371-1^4. 

No. lUn rN?3M'r1ntloliB of New <*enefa ami EiPetlos of Mninimils fruiu tlic 
riiBl|>plue li$land 4 (. By E*i^nr A- Menriirt. Pngcs 4iri—H5IX 

No. HOfl. On a CoEIwtUm of OfilKjpt+w frotii Bmitlioni ArlKOiiji, w'Uli 
llomt of Now SfieoltB. By Atidrpw Nelnon t^anriloll. 401—|T7. ti^xl 13 glints 

t-tl 

Nou 140L Nortli ADinrli-ati I'li mslt Je LVf*e|hK]R iKdoniriaj: to tin* b^nioJly Call- 
gldii?. Part V The Palltdme. By €linrk^ Ttrnneh H'tkai]^ pagoa 471>-t>T2, 
TiluB-v* r-xxix, test flsnrr? 

No. t-tOTi, Notes an Maiaroak iM;hlliH?4ocL ami oltf^eOi^l In the NortLh^rn Mae^ 
lEOQzle Itlver Dletrlet, Nortliwtwt 'J'orrSturlea of Caikuhi. with ISenmrhfls on 
l^plororH and l■lKpll^^^.Tion^? of the For North. By IE, MtteFnrlasa^ patit's 
(i73-Ti^, platts jsss-xssiv. 

No. i-hHh iM-rtt-rliitioii of a New Toad from Cuba. By Ij^onljard fiiuJatT^iT. 
PuRe« T-iJO-TOi, tast fttjure* l-i.l 

No. H4>T, List of FSslics i^>IJirctrtl by Dr. Tlaplifonl I Van on the J^taad of 
Nefir^Ts. PhllElipLDea. By thiTld KCarr Jordau nnd Alvin fevJe. PngeB 
test flfi:nri*s i-lhx 

Of tla^ BiiBoliii of the National Mils^'UISi Ihern? ivn^ kPiiiHl volijnaO 3 of 
Bnhotin Na rAK fonoln^; the thInS iMirt of Mr. Koljcrt rESils'vnyV monog-roph 
of the Bii^k i}t North and Middle .tniorlen;" jiEin 4 of vokime H of ""I 'oti’ 
trihntlimH fnnn ttm NationtiK MerlairiiiniH" cntlttHl "Slndli«s of Moxleuii nud 
ik'iitml AuHTawiii IdautUK Na 4/' hy J. N. IEil^;: Yohina- :> of the wmie nertrs*, 
of ji sinide i«i|ier on ^Tlio [ireful PhinlN of thi> Iptand of ijiiriiD," ly 
M^lllhkoi bl KiiiTtin.1. 

V. i-raucATiesfa or Tltl 5 mriLEitu or American ETtiNoiistiv. 

Twetdy-pwxa nl Annnnl Ht iwrt of the llnrenn of Anmrlenn Etluiology to I tie 
Becretaiy of the Smltlmonlnn InetltutluD. By -T. W. ^O^ve]h Dlreetor. 

\V”iushlnafton: flovornnient tTlathig Offlee. IWB. Iti tvso lairta Ihirt It. Bases 
1-373; phites 0; t&st flirurea 11* 

C05fTcyT3 : The Uaio : A CereaHay. Iljr +AhC0 FleEdicrH haeEhIoiI by JaniM IL. 

Alurie. 

YL or TliE AHUtieAft [IIST01[IC.\L AtiS^H tAriO.S, 

The anndnl fejwrt of the Atnerlean Ellstorlenl Asnoelation for tlic year llXxl 
wah mroVveil ftY-ni the Associjitlon and tmiianiitted to the BiihlJe Printer hi ^Say, 
IJW5. tia cuiilonts are 0 » ftdkiws: 

Rf^ivirr of thr ttwedini?! of tlir TwfDtieth Aasaal MMllm;, At l^lringo. Bl., iNKeinlHt 
lia-30, by Cbarl^ li, tlaffkJiai, corn:*tKW5dlBS flwivtiiry. 

TbE Tpsfltaieiit of IIlAEery. by CsoTdwIli SoillJi. 
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On Ro^ia Hiller;, tgf Eltofv 

On tlifi NmMdir In Amerlc* of the gtiBdj of tfto Eflurij Dliiorr of ^odorn Kutojifciia 
NmRuu, \iy FrlnlTrcli K«mtoti. 

Tiiitf Cbkff OarreatJ of lEtunclu Ulirtoclcii -1 Tliouitbt, bj t*^! MUF^ukny. 

Tho Work of Amoflcac Hlatorionl by Hnury E. Bourne. 

l*ablk EKoriii la Our UOpeu^iS^k*, ty Worthbijr CiikUftC^y Eonf. 

Ttio E^phruTion of tin t,ontirinnn Frontter, b/ Iubc J. Coi^ 

Tito CHtnpnlRii of iS 24 In s^w York, by C. EL RKiDJ3ielki.rap. 

Uviport of Ibe Conference oa tbo Teocklni nf tflitoiry in EleucntnrT ^lioolBp by J. 

BeiHJii ul d» CtfUttmim on Uiit Teoeiilni of Clnirch B^rj, bj fVaacIi A. OlirfiktliL 
FIrjit ELcfurl of titf CobfureTacei of l^tkCO ntul Local |||«turlail ^SoUti. by Freitelck W. 
Uoiim. 

fttnto IlofULTEmentB of Aroynw and ZlJctory, by Tboenai IfcAdoiT Owen. 

Report of |i>o [■roceodlnKi of tbo Flrtt ^iunuaJ of the Pkclflc Cosef Itraoclb ty 

Mai Farntnd. 

IllkOiifrnitibli'Eil Xoiae on Early CallfomleH by Robert Ernrit Cownii. 
tho Kooika Sound c^wtroretiiy. by w. tL Ifumnlnx. 

Rrport of tbo Archlm COcamliidoU on ATrlilireii of AJatiuiui. Pen nif Ira ala, 

XOrtb CkmlLom KnUPiup* ami Ooarfili^ 

fieport tm tUo CoUkIIevd nf MaEoliali In Enfilleb and Eorwjwaia EElatory ami StLbilillaiT 
FWdi la LJbnrloe af United giataa, by Wilbur 1(, Siobart 


TO. AJETOttT or T41JC tk^l/OErFEHa Df TUt AMEUCATI HE¥QL1JnO?l. 
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ADVEftTI^KMKNT. 


The abject i>f llic (lENEif-VL Aitenim-s Ut the Aniiun] He|Jorl tlio 
SniithssoniaJi Institiiiinn in In fiiniinh hrief iti s^.^ientific ilin- 

iti [jHrtuiiliir ilinwtionFJ; ri'|Kirts nf mveHtigiituiUii injiile hy 
i;a]lnl>onitnr:4 af the In.stlniiion mid metiiairs af ^•iieral elisirsieter 
nr UqdirB thnt arc nf mtercsl or vjiliie to the nriinertuiK 

cone's]lantkiits nf the liislitntiori. 

Tt hiiji IjcC'II n pn>iiviiii»nt nlijfct of the Hnartl of ’Rej^nl^i nf the 
Stiiitli^nuini] Iiisliiitlicjii. from a very early (hue, to etirinh the juinnal 
n'lHjrt nf tlieiii hy hiw with rnenniirs illtii'irntnijv the iiifire 

nmiJirkahln un«I iiii[Kirtant develfiptneiit^H in |jhysit'al itnJ liiiJogical 
fliK't>vi-ry, as well a-s Hhawiii|f the ^aieraJ ehanirter nf tlie iijjf^nitinnK 
of the IiLs1 ] tilt inti; ainl thiJt pnriioik' hjis> itiirhi^ the ^tralnr part of 
itw histot^v, l>eeii vnrried nut lorgi'ly liy the |ml>licatitai of sndi |ni|M-rH 
ah wciiilil po*<si^on inlerest la till nt I met eel hy st-ieirtific [H'ogrt^- 
til the HtTrelar\% infliiced in part hy the (lij^canUiiOaiifx; nf tm 
tmniial snuimar}' nt pio|^re^ wliich fnv lliirtv years prevSfOis hail iK^^n 
is^neil hy well-kiiawn private ]>iihlishi»|it firing Inal i>repar(Kl hy itoiii- 
[wteiit <xjl1al>onitorK a series of alislniets. showing eoiieiist'lY l\m prcnii- 
inent fi^ittin^s of nwiit Sfieiililie pmgrt^^ts in astrniinmy, gtailngy, 
ineltH>rnUigy, physics, eheinistry, mineralogy, UiLany, si{>ologi\ ami 
anthm|Kili>gy. This hitler plan was rnntiiiiieth thniigh not nUesgether 
HutisfaetarilyT thovii to and iiiehiiliiig I lie year IS88. 

In the rel^^iH for IH8S> a reliirn w^as matli- to the earlier uietlinil of 
preset I ling a tn'iscellfitieniis seliazliun of pa]iem (s^Oiie of them original) 
enibraoing a (tmsiderable rangi^ of sinentihr i n lest i gat ion ami dl^.nift* 
sion. This tnethnU has been contimieil in the pre^st^nt report for 

oa 






NEW MEASUUKMENTS (JF THE DISTANCE OF THE SUN.-- 


liy A. U. OiKKa, A, 


\y]^m I rcwivetl tho honor of un invitation to IrotTift- lit SdnN^l 
of Militiiry Kji/^iniM.Tiiig uii ii^tronuniu^l HiilijiH't, I had little 
illSiciilty in ninking my choit-e of a to[>ic. Iliere b jtib.i cnie jiiihjei*! 
on whi^h 1 mny with s^ime little lif^t-hand Imowletlfjie; mid 

l>y ^Tpnt fwnl fortune that is «>nc«?rnod with n t^rnblem which 

fills lx>th ill \U imtiin! und itf^ history ft coiiutjctiuu with the Cnri)s! of 
Hoy ft] Engiiicers, 

The proldi-m otihc iletcrminuliori of the distance of tlic son i% in 
sonii' res]MMH>t «t Icasi^ the most fujiclaiuental in ihe whole* ningc of 
iiHtronoiuy* for the nmubt^r which represents it is involvixl in alnwwt 
miy culruljitinn of dijitsinres mnl nuiAses* of siacs and densities, either 
ul plrtficls or their satellites Or nf the slurs. TJie ilistiuiee of tlie sun 
Item's son lew hut tlie same relutinn to other problems of udi^tial Hur- 
veyhipr ns the size ftiid shR|)e of ihe earth liiMir to tern??Jtriiib II iiaiy 
not 111 ways iipiH-ur on the snrffti^, hut it is geueniHy i.'oni^euliHt somii- 
whei^-! in (he ilej}Lhs of tlie t^lcriiliitioivs. Ami I mu ^i-^imiKdled to 
tmife^^ that in one ihe i^tirlh tiiea_siirers have tlie aJrmitiige 

fiVer ustnoicaners, Tln^ utmost that tiie ustruiioiiier t-nri do is to 
show' tlijit the distimee the sun is so tiiany times iJie radius of the 
turtle Hut iisb him to [iiit it into miles and he is |jnwerless to do 
so until the gWHlesists have told him liow Inrg^ the earth is; mid it 
bi there tbiit, in the very iintun- of the cfl?se. we nre cani[M*Jled to 
{lepimd ill the end ujjon the i^ientifie laboi^ of your cor[JS. 

" Lectiiw ilelETefKHl nt tlie noytil Efiprfiieerw' InfrUmte an Fehmnry tK 
Ref*rnilr<i, Uy jieniitwclou. from tlw* lt«yol EiijcitiiWM^ Jfkuroftl, Vnlonie 11. No. L 
July. lOOCk. ^'luittuiLU^ HtufjiLoa. ItoynJ Eiiglutfers" laHtltuteL 


tot 





102 


^'I^W ^lEAJ^liRUMKSl^ IIF DlSiTANCE OF SEN, 


*4f tiun vutrrfi(Mituimtf ttf ^ufrir 

Vhrk€*« /(ifurv ¥jf jainb^ 


w. 

Mlliw. 

i 

KilrjiE]4.-bf-a4. 

m 

n-7m 

tB,asL(aw 


^'770 

211,™ 

lflii,uia,4iin 

*-wo 


I4U 

ti'TlW 

' 




MD.tmH 



^j.un 



lis. Irai.flciQ 




^ Kid 

m,Kn 

W5.WMI 


X iliJtdlVIlrci nf ihltl^ iJi Ibtf patelILlx 1m u\ taIkiuI to IftSlKp, ^ir kUMmeUini, 

I^ct ii!^ look Lit lImi matter for a ninjnpnl ast ji problem in pure siir- 
lu uiea^uri^ llir di.sturio^ of tlu- riiiii we Inivi’ hk ji n 

t'burd ^HJirwIinl Itsss llijiu tliu diameter uf tlie eartii* Hiiu!e oliHirvit- 
Lions niii lid! Ih* Jiiahjt^ mt si heavenly lanly when it is nctually on the 
horij£un. Snp[>Orie wv- piil iiur base line ail nine-tent Ils of the tlistiu- 
eter. f Jtir [irnhlem is to detemiine the distamex^ of o hotly m fur uivav 
Ihut she whole iliaiineler of tjic i?ajlh stilUends ait it lui tiiii^le tif only 
tdunat !7di st'eniiils nf art.?; and with oiir ,soiijeuIml tlsjiiiiiisheti Im^^^ 
this uii^de Ih rediii^-tl to ai Utile le.^ I lain Ifi soeuntk 1 Udieve tliiil 
the leiijrth of yosir tjpoii the fp’eut Ihit'if of C'haiUanu is iilxmt 
feet. 1 11 iai|ri 11 (3 ibut from lind l>aa4e you hsitllt* ili^teniiiiie with 
an uiiiciiniev lluiii one hi a iluuLsiiini ihtf ilistaiiict! of aiii liiler- 

seetet] |x>int aiheitit riiili^ tiwaiy, ais fatr away aiiL (.'hieai^, atai ynai 

halve El iimhleJn wludi is liy eoinpau'ison jr^hiiplirity it^Rdf. For the 
ends tif oiii‘ t nOOd-iipile nre not visiible from eaeh tdher* l)ein|r on 
t'jjposiie sifles of the W'orlfl* uiul tjiu' anioIt^H ad the hasp must Ix^ 
ilelenninetl by u ruiiipUciited n^ferenee \o the zenitli, willi ull the 
welbknowii inttxKs^ibililirs of deterulining aijsoltde plut^es in flie ^^ky 
meiv*sisei| by the s|M;idid iliOieiitlies thait airise wlieu the tilijof-t to lie 
ialiserved is the sjuin \ tm W'ill n*iidily ^i-aist thsU tii determine the 
ilistauRv of the sun by direct cilx4.-rvLdior of thid Inuly is iiniJossible, 
tmhisw you aiiv (‘onteiit with am nceiiraey of aibont 1 in hi. 

Now, it is ti euriuTss fitet Ibsit there is a way of ohtaiiniii^ tlie tlis^ 
timer of the sun with iin acciirsiry nf ]n jjer rent w ith no <Uher itisIriF 
inent thaiEL a rhjek keeping avennite ^ oti do it hy ol>Si^rviii^ 

the limes of minimsi of the varistbli? star Al^d. Even- two days 
twenty one Inini^ Al^r^l dlr>|js more thain u juii^mitiule, ainj ihies 
this witJi El re^Tiilm'jty wliieh would lie iiiifaiiUn^ W'eo^ it not for the 
fiiet tlnit nt urn- si^nson of the iTtir we un^ nt^arer the slur hv nt.aiily 
the whole diuineler of tlie wirth's orbit Utan we are at iht; opptriitc 
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and li^ht Uiki^^ nUniit iniiniK^ to tiavpix- tlitit tlis^ 

tsinci^ In tiK' Tiiidilif tif Mi^veniliei' the edi|)ci«s cd Al^^i^I nre liikinj^ 
jihitfl niiniitt'si eni'litn’ tliun the lu Mny. 4’nnld we 

ulnst'irvr ihv fo imir the sun, iUey wonhl iw fnniiil m]nllTe^ 

Lteliind thoir time; nud ii pniolised obser^'vr on ik lonj^ tit-iiesi of 

obst^rvntioiis, deterniiiie tliitt iiienjiiolitv, wilh n totiil of si,%ttH’ii 

luiiinU?^. weM ^villini two minntt-^—llml is to t4U>% m itit sin Jieininiey 
uf silHiift U1 j>er oonu IVe luive then otily lo wmlone this i|iuuitjty 
wilU tlit' kno^vn veltKnly of li^lvl mid we lisivv a inoiisiire of llie si mV 
ilislonce. \ men* t■l^^it^sily to itself, it will s4H've Ui iiitrtdut'i* w (o 
some indimH ways of deteniniiin^r the distsiiiLv of the sun w'Uidi 
1 1 Li VC, Ikotli (iracliijailly iind historically* a necriiliar inteR'iSt aiic] tui' 
poiijiiiw* 

At (he present time we are in the ihiii of n new detoiiiilnution of 
the distaJaH." of llie sun on is mriile of ti|xa‘olions ffrenter [luiii has N?en 
lojowii lM!fore, Mon^ tlimi fifty oljj;<H'vsitc>i'ies ijf the Kortherii Ueinj- 
spliere are eii>^uptHtl iiitii'e or Jessi df^eidy on the w'ork* wdiieh has iH'eii- 
jded IL tminy of ns tfhh^'jly for the hist four years and will ^ive 

pletity of tnnilile In some of ij> for several yem’>* to eotiie. Ikifoiv 
we enter it[>on the rojLsulenuion of the new metliod anil the new* 
o[>[ajrtunities we tni^ht well paiisi* to aiisw'er tlie f|in*stiom wlndi is 
hy iu> means sqpO'diious^ How does it eoiiie iilKUit thal. at the end of 
the uiiieti'i iilh century, wdiieh hml sei'ii attempts almost immmenihle 
to meiismv the Llistanee of the siin, the result wjis still sis nmeli in 
doubt til Lit il was woi-lb while lo coiieiMiti'ate iiiiite a birjre |>rox>ortlon 
of the total astiojiomk'ul enero^' of the w orkl upon a new attempt t 
1 U*lieve tiint We shall Hml some e.Kpluiiutioii uf this fail if wo 
osiimine the hif^loiy uf the variuiis vjdties of the solar psiralhix that 
wem iisid ill tile Xitiiricit! AlmtinLir during the niuelwntli umtuiy^ 

A detertilimit ion of (he lUsta 111*0 of the sun hy dim-t oliservaium of 
tlie sun ilseif it^ iiupi'actlrahle; the sim is tc'Ki difftniU UU ohjeet to 
observe with any accuracy; its distance is too and our 

base is mki small for any metliml of ilirert irigoiivimetrical siirvt‘3 to 
ki (Hjssible. !hit wc can in etTirct liiininish its dlsimiEx- ijy Hidistitnt- 
iiig for it one of the phi lie is, which can Im^ mort' Lieeiiratidy oljw*rveiL 
for when the disitim^ of [Iiiy one i>huiet fvoiu the eartli h know 11 . the 
dinieiL^hms <»f other orhits follow hy ihe applinitioti of KeplerV third 
law. And nt tin: same time we cmi* iis we shall s4^\ tSTUii'! the iiie?;- 
tinmhle tidvantti|;e thul the measures to imide aiv ridative and not 
nl^sohite. 

fjct me ilipress for n moment to insist upon the itn[Jortanee of this 
distinctioTL Tf yon wdshiNl to find the diirertUKi? in latitude nnd Ion- 
irilude ln;tween your T list!lute sind tlu' tri|ToiioiiielrEe5il point at I>av- 
liimh you iiii^dit determitie lln' hititiule ami lon^iluile i>f each atul 
take the ditferentKs* or you tiiighi triaiigulnto fruiii one to the other. 
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()lif! iH till ttli^lEiU' UK'tjiuil, ihi' iitWr II ri'liitiVi*, ninl Jt i» scar«ty 
iii“Ci»>^iiry to vtupliiLHizt^ tlie ilitTcrpntv in itwiifiicy iM^twaoji tho two. 

H i^titill KS.' thiit. vnrinui; tis- lui* fh<* kinds i»f nimsuit'iniMit wliicli 
nitty t>f made to efmtrlIrate to n knowled^^ of tlu* solar i>ai’aHax, tliey 
aiv nil of them i^diitive iiieii^^iirt'iiihiits. 1 *'of exaiiij>le« oiio hihf i>b- 
siorve the ilisplaL’emetil of tlic planet Maiv itiiioii^ thi- still's, ns st’eii 
from a iiortlierti unj a .suiitLern station—sny (ireetttvieh ttml tin? 
Cajat^jr one may iiljservu the rlisidareiiient of the jiliiee of Vi'niia in 
irutihit aiTiis^ the sun from statinns suitably ehnsou. In eneh rase we 
an> iiii-iisiirin^ the ilisiiliu'ement us viewed fmtn differeiit stalloiis of a 
Hear objwt with resfieet io one farther otf, the ilisphirteinent of Mars 
iiiiiiing^ the stars or of Venus agaiie^t the snn. M'e have isKmiiHl Ihn 
advjuitnges that the jjai-uUuelie iHsplinatinenl to la* moasiu'w] is 
^tn'ator than that of the siiii itself: that the objects to be oWrvisl, 
.Mars or Venus, an' lietter adapttK] for oliservation. and that the ineaH* 
ures are ndative. 

In the luiddlo of the ei^iteenili ciuitiiry {.■iU'uille mndo olisemitiruis 
of Mars at thet’iijM* of Ihaal []o|h>, which wen* ttunpanal with nlliers 
nimk? lit rariotis o) wrvatiii ii*?t in Ki]ro|H-. and lie dcdiK-cd ii jianiliax 
nf iilaiiit ten seitond:^ In the sarne contiirj' theiie occurred the two 
fiiTiKHis transits of Venus of 1 i()l and 1760, which were very exten¬ 
sively tibserved, amonfr inhen* hy ('ajdnin Cook <m his iselelH'otwi e.x- 
{x'ditinn for tluit jiiirpose to the South Seas. Many and various weiv 
till* i-esults obrainotl by iMtferejit discussions of the oliscrvaliims, lying 
Iteiweeii eipht and oiic-half iind nine mid otie-half seconds, but tiei'id- 
edly less than the jmrallBX fotind from Mars, and we lind that at the 
Ixsgiojiinp of the nineteenth eentiny the Xaiitii>«l Almanac adopteii 
ji value in nratid mttnlxtri., nine seconds, as the best that could l» 
made of them. 


ViUnin uf thr milar iiUfttUtij' aeerf fa thr VuNlfnif Ahtmtut} ffarfetf fAe olHrrtNfrtfA 
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III 18 '>i ihi^ (ic^nnnn n.-^trcincitiipr Ein.*ke to n si^ircli- 

iiijj illation ilai' results of tin* transit of iTfiH anil 

iksluwl till' rf^tiU B'jiTTd vvliii-b, with its tiuiu of 

flirimjiLs intfirt, wus hir(ir|>cinite[l tn our Xmitiftil Alnntniir for 181 ^, 
Hunivrd iitilil ujiil was re«|x}iisjbk‘ for tlie stidoment, whirh 

iimny of iis am n^iiiouiWr in tlif t^Tliiiulbooks. Uiat Hit disUiiL'e uf 
the sun is Oij.OOO.aiO niile^. 
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iliMiii'hvhilii tlic utijick ijpoii ilic pnjbliMii hud Ix^^n hiziintainecl in 
iwv^riil ditFerPiit und particwlurly by au uiL-tboJ ihat 

has niaiiy pnints of jriton^st* 

In tlw Ininzr tbwn^ ihm occntTr:, iimong Hie ^^ho^t'f^erJOli perttarlm- 
tions to whit'h rhi? Tiintinn of ihe numn is subjecl, an itiLH|iiiiIity in li 
pe'rit>fl of [1 month vrhwh rlqxrifls iipoii the fact that the rlistnrbini^ 
action of the 31111 is ^ater on that lialf of the moonV orbit whleh lies 
towarJ the sun than upon the otlier hcitfK Tbc resuh of ilua is that 
Hie iiiooTi is more than two niinute-s lietiiiMl at fii-st quarter aiitl «wo 
minutes ahead at last quarter of the phire wliich ?5he would occupy 
^rtuie then' no |>ernirbation. ft is dear that the magnitude of Hio 
etfert innst de|Teiid iqKm tlie ratio of llie distami^ of the sun imd 
iiKNai froEU I lie earth: and since the eitect is larg^^ an oscilhitinn 
either way of nfiout one hundred and twenty-five seconds, ttds shonld 
give It strong deteniiinatioii tif the solar paniilax, provided tluit tlie 
moiui can fx" oWrved with the required accuiiicy and that the then- 
rt'lical rehitjrjii between ilw ix^rturlmtion unit tUe solar parallax is 
Hnidy estidplished. In 185?* ijin'errier found in Ibis way a value of 
8'Uri seconds: st^veral otlier detenuiniltions sup]wled this largo 
value* iind practically all the Jetenuinations made since isrso, how- 
ever nnieh tbev might disagi'ee aiuong themselves, agiei^^l at any rate 
in one tiling, tliat Eiscke's vuliie was Hindi tCKi small. iind, there¬ 
fore* Hiut m the NtniticJil Alniamic for IBIO* published in IHs;(V, 
IjL‘verrIer‘s value. S-OS seconds, is adopted, and the oHiciul distiince of 
the sun changed at one swoo[j from 1>o*OQO,Ot»U iu l>LOtXJ.iK.K* miles. 

Ihit now prepaiiitions were in full swing for the oljserratloJis i}t 
the transit of ^"enusof 1874 and I88i>, wliidi for many years bad U-hui 
eagi^rly awaited in the full exj^ectation ami Ixdief that then* with all 
the manifold nnproveincuLs in the arts of oljs<^rvatioii* in the iuveii- 
Hon of the heliiuneter and the application of photography lo relcstiiil 
measurement* the question of the solar pjtralhix wouhl l>e definitel^'^ 
si*tihsL We can not do inure than gfance at the most lieantiful iiihl 
most complicated geometriezd L>riil>lcnis involved in the Miisideration 
of all the circumsttuices of a ti-ausit of ^^^nus. [hit these two 
diagrams ** will show some of the ciretimstances ipf the very imf^ortant 
phenoinena* Hie times of internal Eaputnet at iiigiii!s.s and egi\^s Hie 
limes when Venus is just iroinph'tdy on the sun ami just alnml to 
Iwgtii to go oir. f^reat pn^punitivuis wen' nuide for observing 
times of ingress and egress, and the results would undoubtt'dly have 
Lteen stioc'efsfzil had it not Imm for the cruel way in w'hidi the 
gixjziielnciil sliizrpm^s of the jihenonienoii is ruincil by the lighting 

llie L^f tUo cartli tUroueli tLe anaes cuveloulziff itie buii tiad 

Veuusi, i Xut Terpf^MliaxxS,—EaijL) 

fijj VJLi:* - II 
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up of llie atmo^pliixro of Vcmis ; lJi(!rie wnfs no inFitant whpii tangpnc)' 
Tva?i |>om 4 >lib]t:, mul^ to l>o fniiik, tlip transit of V^mi^ as n OH^aii^ of 
deternuiiiijg Uw dlHianre of thif sim a fuilurt?, Tlie photographic 
und IkclioiiRHer o!>scrv»ti^mH Usid for Tarioiis reaisctiis iimt with no 
iH^ti'T ilum tho oljservfltionb of contacts; thei.'c tva^ no con¬ 

sistency iil30!3t tbc lesults. 

But just ivs the proinimiicinFf ft^r tlic wero l?cgiiiiiiiig In 

l^'^T Prof, i^iiijon Kcvvi^wiili luid publislicd vtu c1iil>oniie ilL^cnssian 
of tlic !r4>hir piiimllax liaseil upon sovcnil ilitrerrnt inullKHis. Witli 
™ijc of tliesti IVp tm nlrcjuly faiuiliar. and I will call utteution to one 
ohlvj tile Jflst, tthicli wo have not its yel ilisL'Ui=iM.*d+ 

* 

Vfdhtfvsiirnfif uf irn/jfc. 

tr 

‘'iilMH^n-sitltni i>f Mar&. _ __,„,6ec«m3s^_ S STki 

lln|3, 0(i*<tTViltlea of Mtirw, ISMti _ _ _ __ 

IlHTm-ii, HtiHip, Fitiil Nv^vtviiib, ffisio “ I^rtmllaetlp luk^niallty nf 

riiiKin - - -- -- 

Xrwiuufclj, *^Lniinr of ihc earth"_ __ 

"“Transit uf ^'l■lll|rt. _ _____ _ _s sci^ 

FulK'«ii]t's "" Veloollj ut Ifci^^lit"^ aud Struvu^s ^^\NT^lllclll ttTii«t,’^^^_du___ S-mi 

Wplahli?d - ----- -- - jerutiiL*. . 8:848 

It is an cJfkH!t of abcmition ihnt every star descrilies yearly in tljo 
^ky an cllipH^ uf winch the seintiiiajnr axis is abfii.it 2ft'5 secoutk and 
this nnnilier k raUml the (^ollstant of alieiTatiorn [t is the ratio of 
the velocily of the earth in m orbit to the velocity of lighL When 
the fxjiistiint is known mid the veloL-ity of light is known. tJic velocity 
of tlie eaith in its ortiiL is known; and since tlie time of tkserihing 
that, orbit is also knuwm the size of the orbit and the distancx^ of tlie 
ettdh fi'oin the sun follow innnedinlely. 

In 18It; it app'jined then that there was strong evidence against the 
Vidrse H-tiiT >ef‘f)nds; and without wniting for the resnlls of the trail- 
i^it of Vetuise?;peflitions, the Xaiitiral Altiianac adoptCHl for the while 
tlu* vahic "S'JS seconds found by Newtxjiiib fr<an thisgahixv iif results 
which JiHiluhd sii actairdjufct ■ mid thiit value wiis lii^ used in the 
Aliiiminc for 1^82, the year of the stHrianl transit. 

liut meanwhile Sir David tJilh who luid nljservcil the transit of 
1874 at Mauritius and had inade itp his mind very detinitely thiit no 
gfNid would come out of the iraiisit of 1882. imd Iwirrowetl I Ami 
Lijulsay's htdiomeier and esiuldishrd himself on the island of Aseen- 
sion to olr-erve with tin* licliometcr the o-ppusitioii in 1877 of ihc 
pkiiiel Mars, Every iiight the observing station in Jhirs Eay was 
raiTiei:l soiiic nix or seven ihouKnml miles liy the rotation of the earth 
aud the pknet tlierehy displaeefi among the stars hy wme forty see- 
undix The helloiiieter ia by fur the most refined instrument for the 
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vLsuhI rhi:n^llnnllellt of from :>tar Ut slur; llit? <>1tecrvnt iojii^ 

ifXtvJulfw I ovor tiiotiths irLatciiil of lioiir^: they c^hbIiI I jo |>iii'diio(] it limit 
nijy of tlio disc]Tiiotiii^ ftn-Iing^s thiit n ti'iiipomiy- hroiikilo^iiL wmilil 
riiijAevoi vtluntf: Einil tlit^y i.vri*w hroii^hl to n siiLtni^fiil entl in o piitmh 
!bix of But uiit? ilonbt was tast iipuii Uio liVart il 

jXftih’iblr Lliiit tlio i\‘d aAov of ilurs lunl iiilliHruml Xhi* ri?s ^Vrstr- 

matifitlly ? It I'^oiiUl not donii^l that thr otTLtt of tlie <ILs|K^niiori of 
iht^ jiir. wliieh tin- jjlniiet ti hint- fringi.^ uUm Ihiit In- lost 

in (Ik- 1)1 no sky. uinl a m\ IjcIow tliut woiilil Iw hnlUtiii^iisih- 

t\hh from thn ml phiia«t mi^lit hnve pralmtrd some effect: stud 

Sir f):ivi(l (rill rc>f)lved to try ntilidiif^ this time tlin-r^ jiiiiior 

planets fti 11 her Jiwny tlnm Mars, wsili pnnilhix theix-fon* lint with 
disks Ko si tut 11 thia thi'v were iiLclistiiiiraiHlinhle from stars, 

!i] iihd 18?Sf) five olirtt-rvatories, the Ca|Te in the Sonllierii 

llemisphem und VaK Gotlinp-m uiilI ihe Ihidetiffe Oliver- 

vntory iit Oxford in ihr NnitlK-rn iTemisphuixs roiiilijrietl to ohserve 
[lie |i hi nets ^'ietoriu. Iris, [ind Suppho with I he heliometer* "['Ik* 
liilKir wtis iinmeiisi-. Thi- oltscn'viitioris piDVetl to Ix^ so aix-iirute that 
they demiinded the use in n grei^t part of the work of ei^[il fiotiiti 
logarithms. ^Vhen only ll few years [ipfo the whole work wiis 
|mhIi!5.hofl ill iwo eiiornumirf volumcii of Annuls of the C^aiK- Dliser- 
viiton'. il migliL well have lx?c-n ihoughl that here was the lust word 
of otjst-rviitiun for nimiy years. Yet we lire now attacking the 
pmlilem with inure eiierg}" tinin ever, 

Alnmt tets yeiirs jigo tlte I'lul of the ceiUiiry wins in sight, and there 
wuis a geneifil inipl'cssinn iibrozu! that it was time to set one^s house 
in order and Iri mnke a gooil start on Ihe ist of Jnniniry. litOl. The 
iljrt!ctoi‘s of the four tmiitical aliiuuuicsi (the Hritidn Krencli. tuauum^ 
mill American) rcMilved lo rntn-t in P:iri)% in jisrup, aiul with the help 
of <?ertain iliintiiigiiisIiLaJ advisers Uy agixn- ii|iDn a uniform >et tif etiii' 
stunts tu he adopted in ail the Alniuinn-s from ihe year IhOl. AiimtiLf 
tiust- ronstiints ivas the solar juiralhix. We may siunnuiri^c the infor- 
niation whicli was at the disptuial of the coiiferentx^ lliius: 


i^mLlicLi rixppii — 

4ilEI"s Lellulueter, mlIMir nlauHs ,,,», ^^___ _ 

roiistEiJit Ilf aln-rnitUm nf nulit__^ __ 

PanillaetEi- liieiualEty of umm ____ ____ 

of enrtli murltPii of mnlw ipf uloue __ 

Mfots or eiinli fruiti wetulai* vartiitioii of four tniior jiliimls. 


SfismUik 

_ ^mr* 

_K - TJfll 

S'Tni 

____ S' TTidi 


(lill^A helinmeler measures of minor planets B"802 stx’Omds. and 
nn other iMrect oliftemitional result could Im^ compared with this; the 
tranidts of \"eniis wen^ disereiliteil even lhough mm <if the iinul 
results hiul not, and have not evaiii now., been published, nn- nicist 
n^?n'nt iletemiInal ions of the constant of I he alN?rratioit of liglit g;i ve 
SiltU i;%coinls* the parallactic ine-iniility of the mooiij tl'7y4 secondiH 
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Tlit^n.‘ wen* tliiis thiw [Hjwi'rfiil iiif!thocIj:> wliirli \ipm\ n 

V[iJtH' close lo 8 “80 Bin l« set ]i<#]iiiist tbeiii wns ei i]]S'th<a<l 

wliicli vveliitve hi.il vtO isrjlIctHl. 

Tlie ]*erturbtiturns iii the uiultouH; of other plotiots pj^Hliiivd by 
lljoejirth ileprjul tL|M]ii the tiiiisjiof tlieeikrtli* jiinl frnni iheni iliiit inaow 
ciih 1 ) 1 “ tlelenuJuiHl, IIjehv i« further ii well-kiiowii iH-tAvrew 

llie musa cif the eairlli. llie vailue of the gTsivihittoii esuL'^trtnt. the leii^oli 
of the year* the ilUlaiiiee of t!ie stiu* fmio which ihe lulter insiy 
tlieii^fon- Ik' derivE.^! wlieii we km»w thi* nthei^, ProfeiTSor Xeweoiiiti 
Imi] thus deieriidriei:! the piinitlnx in two di (Tenant wiiys. iiiid hiul 
foimd two resiihs n^i-etdii^ doHely unions iheiiiselves, with iiH'iiti 8 'Tit 
secoiiJs hut i.htTeriii|r widely from the others, X'o ex[djiiiJLtioii of this 
iliveri^^uie eoiild \n- foiiiiil. But the evident w:is th I iti faivor of 
8 “80 s^utijids, jEiul S'Hfi s«“i.'nrii|s wiijji lolopteil in jis the vsiliEe to 
ijst^j ill sill I he uhuainiliN froin the k^^drinin/r of this tviitiiry. 

It might well liEive l>et>n thought thfit tile question would luive 
aillowc“{| tfh HNsl lhei“(“ for ji while. At the etd of ii cijnliiry of ]ailK^^ 
four prineipal rt'sults hud emerged, iind ihert* was n iiiiijorily at ^ iu 1 
III favor of ft “80 .st^NLUids. Ihit there is a pheiioiueiioiu known in 
jjidLties as the swing of the [>endiiiuiti nr the fltiwiiig tide, hy whose 
o|H-iiilion II iiiJLjorily loirdly won iM^giiis iniiiiediutely to iiieli away. 
A like jiheiioiiieiioij iip|H^iLrs to alTeet the solar EMii'nlhix. We have 

tetri I how its adoptent value has swung fi"om 8 "57 to 8'ttr» a ills, liiuI 

liack iigaiii lo 8“8.^ niid 8'SO seooTids. Snircely had the n^diiliou uf 
the Paris Poiih reuit? Saren tsiken thaw the majority in favor of 8'StJ 
scuxnids la-gaii to melt away. Tht' (K-giiming of the tviitnry had k^rn 
elioseii nn jiii aiisjiieioiis iiioineni in which to siuike a ehiinge. w ithout 
eonsideritjg dial tliere w ere ai tlie end of the pitH-eiluig <vntiiry nniTiy 
jiiver-tigatiiiiis just Qiei] drawing to a dose, Tlie value of the Jilierra- 
ihm f/oie'taiiE ctim^spoiuiiiig to ft'8lJ s<‘<‘4imls is “20 "4IB .\I- 

iinist every delerimnatioii of that eonstinit pnhlidifKl since ISOli—and 
tlier*' jire iiiitny—had ronie out aiiove 20 *50 sei,i>wds, immy of ilh^} a 
long ivEiy idaive. Fiirtlier invuMipitioii of the paralhietie IneiiualiEy 
of llie intMin hinl not only altered the obsm-ved value of the intajuubty. 
hill haul imablied Liar thetnv.^l ical itdalLoii hy wdiich tin- pamlhix i^ 
de’tlijcrtM.l therefixim. The evidetiee for S*80 siHrmds W“n.s giving wav 
lanlly; fiinl la‘fori“ tlie VM)! Almamic ntiiii" into ijm‘ we hiiii this revisial 
lidile pnijaiiirnlHl hy tme of the chief instigators of ihe adoption of 
ft-ftlt sL^iairids, Thi> iintjnrity w'ais now S lo 1 in favor of a value an 
least as low a^? 8 “TT i?econcb. 


Urvhrit in fiii'. 


SiUair frvisj— 

tSIirsi la'llaimaur, mliMir nlaijiaa __ 

<\auaaia of nlwTtnrien nf __ 

J^iralhn-tEe Lni'«|iinlltv ef uiihhi, 

Ata^es of earth fmrn secular viirJatioua_ 
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I siippossf* tlirtt iiwrv- will jiJways \k‘ two i^piniou?; ii|H>n tbe : 

Is the iicIopUnl viiliie of tliv scjhir piinilkx tn dojiimd H]>oii cUmi 
oWrvjitioii or jiii^ tin? indimt tk-terminnlions tlirongli tlic ix^ristiuil 
of iiljrrrntlon, the- |>anil lactic inecpnility* Jtnd thr niass of tlir ciuili to 
he. allowed it weight in Home pro|)ortioo to their iiiiinlNirs ? I take it 
that tliOf^4> of ns who hiivc floterininiHl the piiralliix Uy ilircet oliscr- 
ratioiis may not niinulnrally hH>|v iijMJii tliesc iiKlirwl iiiothoils? as 
iritcrestiiig cnti fin mil inns of oiir if they agiw with while if 

I hey differ tin-re niiist Im- s^niirtliitig wrong with tlirtii. Hut in tln^ 
aIjsi»iK.v of a ilim-t iirtrriniiiatiun nf ovtTW’hcliniiig tvtnglit tlniv 
liiiisl nlwjiys Ih‘ n fueling of luteiisiiii^"^ when one sec? xUree or inoiv 
n^iiiilts conspiring to ileny the tiiith of one. Ansi however that may 
Ik?, it is certainly true that ahont the year lBi>8 ths^n' was a very gen¬ 
eral suspicion iibroatl that the vsdiie B'SO .^c‘oih1s was lixi hirgi.% 

At this inoDienl there i?aine a curious stroke of furtiine, [ha lor 
Witt, of the rninia Stemwarle, Berlin, was engagnl in a pliolo- 



no. ii—namsMiaia uf ^jiJM-miuirkt 


graphic pcnreh for a minor planet which had long lueeii lost, lie 
failtKl, 111 It foil nil itisleasl a minor planet for which nac wnnhl will¬ 
ingly barter the ivmaining five huiirIrLal oihl; n miiisir planet iialwh 
15 lit moving in a most nuiiarkahle or hit, Jyiiig for the most j>nrt 
within thal of Atars, very eccentric, cunsidenthly indined the 
elliptJLv and ap]>roaehi]ig the earth on favtwable ueeusiniis within 
jdioiit 1 rj,iXM>,(>tJO tiijIrHv It wus iiniiicdlately reitigniKed that here Wiis 
II new opjioiiiihity for dclcnuildng the sohir la^nilhix and that the 
deterinirnitinn iniisl 1 k‘ iinnh^ at mat' or Isdt iihme for ihirly years, 
for ji ctaitpnrntively fa i ota hie opjHisitioii w as ihie in UMWi iinit tio 
na>it^ graxl mies till lit^lO and At the meelingof the |H-riiiLineiit 

ft>miiiittee which diiwts the iimking of the asti'ogni[>|iic chart and 
eatalogui' t»f tlie wdioh' sky it whs ri*solml to indte a great ctH>|i4‘ra- 
tiun of nlesjrvnti>rii?s n> iiinke a eoiiihiiatl oiislinight fjii the |irtib1ein. 
The siiggiostioii was r4‘H<1Uy taken u]n w ith an alacrity, indiHth which 
might- at^l3^^^t have suggested that the olisiTvatfiries imneenn^^l had 
not lu ng tu do and were gkd of a jub* an Iziiputaliun w iiicb is mitncdi- 


no 
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(lOrlj ivjcrt^'cl w'lieli oiK* titvtl^ that some of the iiicrsl eriet^tie |>iirtjci- 
jiiajAtHweiv priTtsely those oiis4a’'vjili)t’'ies that hml their liiiiuls most full 
\y\ih line Jistroj^riij^hir chart {1). lly a ei'iiel stroke of fate 8ir 
[Jjivid (rll! at the Caj^e was coiii[K^]leil to rerun id a syocliilor of the 
work^ for the planet eaiiio so fur north tiint it was i>raetica]l_r iiiiol>- 
PiTvahir ill tile Sontheru lli»Tsiis|jliere, wliile in Eii^himl we had the 
nriitiiie s|hN taeli? of n planet north of thi^ s^epitln 
h'ifTiire '‘L iMirmwinl from Profi^w WitsonV artidfb^ in Popular 
Astronoiti}*. shows very idratly the iMrenmsiatn'es^ <VirreHfmnding 


Fid. 1—flclaUw- iirfnlibi^in^ <il £ni«iLi]il l^ulh Ixuoi tk'u J, ISu?!, w Fcl*. 3^, IDOL 

positioivB of tlip earth nnd the pknel ntf joined, and if we follow out 
ill imiipiijitinn the direetions that ihewe liluw must have, rpmfimtwriiig 
tliat the orhjt of tint plam't ia inclined Ifl*’ to that of the esirth, we 
•aw that the planet desrril>ed a hxjp at ojijxisitioii, as nil exterior 
planet*! do, bill that the lonp was of vcrv unusual pixiportioiis 
(% 3). 

To discuss ill any detail the circiuustaJiei^s of the apjiaritioti and 
the way in which they cun lxi iitiliiual for a deterriii nation iif I he 
jairuilox would take lijo lung. Uiit we tiiuy jjel a good ideu of a 
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fjlirir typii-jil Uy tmiv^jahiJitiiig mirM^vi'^ iit iiiiji^inaiini> tu tlii> 
plE^ni't Erm on tlif nf lla* iiil iif lINK)* siriitHi with 

Eiri iiiia^iimry ri<1i<*n[yiiTily out of pnijioilinn to the n?4il 

t*f I lie j>luiie(.« which jn-ohubly tiftt limn' iUnn ^20 in liiinnetpr 

tfig. 4)* Tlo^ piirtli bi \mA inferior ronjonetkiu whh llie siin* and 
rtp|>t^irs a!rf ii ^■lT^TllL The Xorlli Pole t>f ilir eartli is IiIIcnI hnvanl 
iis^ and hy the aid of this projiictinii of the tiu^rhlians and parallels-nf 
laitititde we can AVilli ^rnHit tnuit* the i^iUli of eaidi observattiry 
IIS it is carrit^I rtnind by llie rutaliun of the eartli and can measure 
from tlip a n^nl nr distil nee at any iniimeEit of an ol^Jt^rvatury 

from tlie I‘enter, or die ditituniH! In'tween iwo olisc-rvatories, which 
anirninr distarii?i*s ns stHHi fitmi the planet an^ the pn*Hse e£|niva1enls 
of the [Jiiralhictie diplaeimieniH of the phinol as seen fnnii tlieeairlli. 



In tlie pro^rranitne of oliservalions then* was lun* novel and prom- 
isin^r feature-—the ajiplu-ation of jiliohi^riipliy. With the exet^plion 
of tlie transit of VentLS c>b:^^rvadimis» in whirh its siieeciss was not 
striking* jdiotii^riiphy had not 1a*en previously appM^'fl in a deter¬ 
mination of tile SCI hi r jiai-alliiK^ for the very goon] reason tluii in 
at the time of the opposition of Victoria, there w'lis |jraeliejilly 
only one tek^s^'OjX' in existeii™ whiidi was eii|adde of taking photo- 
^iiphs for exact measureineiit, that pioiu'er Ji]ioto|^m|ihic i^pintorial 
niatle by the Brothers Henry at Ibiris. The fiwi iliat there were in 
ItKK) eiglitei^fi |}hiitu/>rraphie telesni|H*s. eh^ij^<N,| in otisiwvnii^ Ero^s 
slunvs how rai>idly the eijiiipiiienl of astmnnniV has orcjwn In the last 
fewr yuar&* We were so forliiUDlie at Caiidirirl^ as to have one new 
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|)liDtiigr.ip1iiL' iH|tintuFiiil just 4.x)UJpli-t(Kl itnc) hiehIu to work, H may 
miiEirk pan-ntliutirally tlint it toi>k loii^r to make the mad line 
work than tn hiiihl it^ fnr when one einlairk^ iipmi a exfWH'imrnt 
and sets up an instrunienty the first of its kin<L built nj>on improved 
Unr.s, one out n|ioTi n ^a of t run hies.) 

The ^reaL ml vantage of the photo^n^uphie [iieiiiud in _midi an iinder- 
lakinj^f l)e siiBidently leell known ljy voil It is, of mnrsis ihis* 
that one is rondereii very rnudi more indoix-ndent of eoiitlfiiiod fine 
wetUher. A photo^rnipii of the phi net iiml tht‘ siirroiiiiclinj? Htars 
iffudd Ih^ tiimle iti two uT tlin^* tnitiiiU^ of minal ex|K.kHiin\ (liven an 
hours hreak in the eloiids^ one eon Id iiet^innnhile far more valuable 
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Fei. 4.—Mtj-iiaAnri mmi ptamlli-lii of lAtliur!** mI ibe Ksrtb u mwh tnm. Kkp, | 3 it. J. tWt» InwIlTisK 
TlM.OklBi kc-ti^^lfiftrtlirii»ft er^tiE^ hrljjhl f*f ihirF^h. Uw tHiliipr thjiD n 

Hh^QEh pfl.n! opfiMhijftfl- 

iiiiiterial ilmii cotihl U* iibtninod Jii it tA'IioIc vtsuiil <tl)!vn'ntioti, 

for tilt' (ilicitupnipli oiic"t‘ sH'Pun'il i‘uiihi In; tiicta.sifmJ iit Ivtstirts by tbiy 
«r nil 1 ‘Joiidy 

T)m>ii^Iitiiil Kiiiv>i)t> iJn‘ skk'-s iif llitit winter weiv fnr fruiii rlenr. 
I Itiid the idruMirr lU (.'niiibrid^; (»f sUtinj; ii]* from dusk till duwii for 
nearly tbrei* iimnlh;* «ii rml and during tiint tiiiii; bail not liiilf a 
domi higlit.s dear Hglit thnntgk E!ad I Iktu ninktiig vifiiial otuierva- 
lions i shimbl bare ibme little; tilings tiiriKHl out I was able to get 
some five Immlred G\|)osiires.. The jtrograinine was to gi'i font ex- 
fueiiireH jier lioiir llironglmiil the niglil, tnaking ii ntimlier nf exjHtsiires 
on oa(;li itluic* and moving lUe |,Jate a UllJe IxHw'eeii eaeh ex{josure. 
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Thr sLnr^ liiMi iirujingfil in viafiiniiis fours; llii^ iitui^t^ of (Eu^ 
io ilii ruj^id JiiDlion. urv in t'chi^nn. 

*■ Xiiiv yjiE'b eKjjoHiin* very nc-uitmlely tJit^ pliirr of tb^^ plEinet 

wiJh referonine^ U* tile pn<inp nf stais LLroiiiiil it, und for intTidy pjii'iillii.v 
jMirjjfisps ilie iflfsil wen I Id ln' to Ivnivi^ jmiis of Fsnvh ptinti^p'nplis liikm 
lit list" ii^iiiie i list 111 it so ^iUi lions widely Kvpunik'iL ]iy n very i^iJiapJo 
use of ihe inensiirt'^^ ttf some len nr twelve si ms siiitiiiEilr ilispnso<l 
uEioiit ihe ]]hineK il ^vontd Ivn |iu>vsili]e to iillow ii]rii 4 >sl smtorniitieully 
tiiv xhi* ili lien^nIll's of s'L^fnii'Eion. Errieiitnl ion, smlv vsiliie. vte+t wlueh 
Eiisski- tJie pinks; uni iiniuedi:kkdy isimpiiriibks and In liiid sit Else 
liiiiitl liui ic disphieinisvnt^ 

\Va hiive Iki'Ii s|wiikih|;: of llie dL=iplarc'inpnt as very lar^^e, nnd so 
it id when wiiiijisiri'tl wilh tJie tUsplsu-eniniits donlt wtlli in previosiw 
cleterniinations- Hut Innk sit it llsis wsiv; We siixv itnit the earlh as 
siH?n fivan Eiw sulitoiided an anp:!e i>f 53 Heeonsjs^ I'he si*ale irf Elie 
Cssinhrid^^o jjlales is ^lueh duit if we slraw a eircle hnvinfy si dimnetiT 
of n lilde over U lum. we ivpit"simt the apparent dinssseler i}ii osir 
pJnte of ilse earlli sis seen from Eros; ainl within Usat dinall eirele the 
w'hole of the ]>nraill3ietie disfdikvssieiil tiiiist m^^^sarily lie. Ahoiit 
a iTnljinietiT was the sivera^^ ilisplamnnenl olitaineil in n favonthle 
frt>njEkinsLltoii of olwrvations^ and when we wmsider thin we ssi^^ Iryinij: 
lo iinaLsssr^ thill witli ii resnltant aeeiiraey of I in it does not 

seem Ki i.ery ^ejit after all, 

^Vc Inive jjiit the pn>l>Ieiii heretofore in its veri' simplest fonn^ In 
art I in I fact the exjxjdures at ililfenmE slutions were not siniulluneous^ 
Early Tncrniiig obstTvat ions made at Cuisibriiige rni^rht I’oiid'iinahle 
with evefiiii/u ^^l>^rvalioi]s iit Lick mon^ nr Iilss simultaistanis, or wills 
evening I )l>sen'at ions ten or twelve Iioni*s iK^fon^ at (.'ay) Osfoid; or 
they ini^ht Inive to stand sdone. Any (reneral metlio^l of iitilizini^ silt 
the results mtist seriife the possihiliyv of reiiueing each plate* to 
siM^akt on its own Taerils, tr> allow it Uy rontrihnte its Ise it 

hiryi' psindlactic fUsplsit*ement or none at nil, Eo the ^ntersil i^illerlion 
of equations of c-onditiom This ivpiires thsit W'e shsiM know the 
reliilive phitT^ of all I hose ,^tars whivh im^ to Ix^ used as eoia|>arisoM 
stal'd for (ho plsiort* rifElst silon^ [he whole tmek of the phiiiet. And 
(his deriviuicm of ii standard star system is by fsir the most didicato 
and difliiadt |kirt of the wlsoEe work. t>m^ iniist siart with a foimda- 
tinn of stsu> oImwvihI with the meridian vin-ie, jita] lill in ihv faihler 
stars from the phtito^iphs t1ieisiselvi»s, Liikin^ ean^ Lo piNavide at I in' 
same time flie places of all ihe-^* fiiiiit cDiiiiairison stnn4 which have 
tM?en used by the visinil ol servers. Ami all these plaees of Sim's must 
l)e tleil to^^ther^ so to sp4^ak^ hy (he overlapping uf the pholop^i[jhs, 

that the sTstem may ran sTiirH>Ehlv ihroii^hoiit. its Irtish. Aliso 
lute eiToi^ of Kcru there jiu tluubt will U:* aiid nm^iL Ui but it 
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rv^liiiml lliLii thciv lilmll Ir* ho jiiriii'i^ lit tin* I'miiii cM'i'inliiit; 

OHO oi' two IbiOLilntliU^ of It ?i<“Cinnl of iiro. 

Now, wiioii oho iioioo^ to fiico ii proUlohi Jiko this, ono iiiiiHt iiii|iiirt'‘ 
vi-rv 1'tin‘fnUy whtit is tlh> n'Jil !i<'<‘iinifry of l]ii< pliiitoj^nipli. Then* L-» 
no dnnl>t thsit llu* orilitiiiry [)liolu|^Tiijilii(r lolcst^opi* projjcriy Wftrkvil 
will rt'jH'iil ilstilf v«'ry woll; it iiVtl] t:iikp two |iLtU‘s of [hf simii' rofrion 
whk-Ii Ufiriv with one nnnthf-r esopllontly, Hut thf tjui-stion i.-^ How 
wniiM twct jiklos of tin? sjiine rcpoii htkf^u witli ditfomiti <nU‘S(‘H!>[M-s 
Mo kiiotv t.liiit irh 1 i>'ti!ii)il oijservrrs have [HR-iiIiiirilios of 
their own wliifli they can rqiojil iiliiiosi ml iiitiiiiiiiiit. Dues a jiliolo- 
Uniphif telei=rO|M* do the f^iiho. or hss it nt last ooiii|iieroii tint! Inol 
hiiltil of idifjsytiiTiis^' whiHi liiis tiiitfle niiK-U irouWi' in nil |■^'llT^l’ll 
aslrojiominil wtn'k of ||u‘ itklor kinds' When we sttirlHl on (In- 
Kros niiii{i]|i{nt there wns jniiolimlly no inforinntion to In? otitiiiiiei! 
upon this pohil. Almtmt nil liit: plmto'^iphie lelcscopc? at work limi 
krn oufTTionnl itjMiM (heir ovvn whip of the chart, and almost nothiiifr 
wiis known of how the rcnsnlts fnvni ditfetvTit instrnment.s wonlil iiotn- 
hine. Hut in our pnrallnx prohlem thitt question is fiiinhiiucrLtnl. mid 
miast lie iiiisweiinl ns -soon as pn^ible. I therefore vontiirvil to 
propofie to myself to TiTiilerhike the n<diiction of ii small sin'tiou of 
tile |iholo^ni|ihic results, for n jx*i'i(Kl of nine days in Xoveiiilvr. 
ItiOO. Ihiviuo liefon: me two objisrls; First ly, to distmver how fur it is 
pk-Mihle to coiiiliiije photoi-ruiilis taken at ditferent olisiTvaiorii s. how 
far. iti flirt, [diotnoraphie telcwopes aiv {riving? ii'idly acftintle result^ 
or nii'n ly repriKliii'in^ iheir own errors; sieeondly. to ohtniii ti jiro- 
vtKiniad ii'ahieof the nihir piiniliiLX. with n prolmhle em>r if iHissilile ils 
small as that foitinl by .'^ir David Dili with the lielhinieter, iitid to limi 
mil provisional Iwhetfier Eros was|;iiiii|' to oonlirm that result or to 
jiiiti in the seossioii from the iii1i)]ite4l viiliie. 

I'orhiips I may vchnire to think that the results of this enlei prime 
Jiavc lioeii In some uieasuni sueeiNsfuh 1 fmiiul tli«i as n general 
rule the results rituii diJien'iil telesi'opes ilo not roinbitie dim’tiv ns 
well IIS wmid lie Uo|a‘d and tliiit there are tnany jin^-a tit ions whirh 
must lie taken in using them if w« are to avoid seftoKs systeuiiitie 
I nor and u rniiialiuii of tin* panillnv dcteriiiinntion i luit I believe 
ilial it is [a>ssi|j|e to avoid tiiesc dlllienities and that the plmiogiuphs 
pmpfTly treutetl aviJI give a lieteimtiialion of the paridluK of fur 
greuter nwnntey than has hitherlo l)een obtained. I found also that 
the lipti e\ji«)siiri?s in tlml perimi of uiiiv days, eonlrihnted iiltogi-tlter 
t.y nine ilijfereni oiistwvaloriirs, gave a value of (lie solar jiai-allii.v, 
8'7l>i seconds * fPrNt-tT sinoml. whirh is in siieh niec agreetnent with 
tiills seconds ± tl'fNto second thai one may feel in one's Inoiit 
(tlmngh of course nuist never exprexs the feidiiig so premiitiirfly iis 
this) -itMne Imjie that, in adopting S’fiifl seimnds as the oHieiiil value 
of the solar pnriilliix, the ccitifprenw of iSfJO was not iso wiviig Jis 
some |a.n>plv have Iweu praijaretl to Iwllevu. 
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Frftfu hriioivn^ t.i^*$^rnttmtjr It/ I Tnri^Vi, 

Iru^ timf Siljtjihi, 

!tf = uec^iiTniji ^ O'OH^ 
jt-Tom il&iS of 

sf =^i“7U^ fe*:oiKlr 


/•/f iin m i»i^; 
lt2,rt75,iP00 


I mn isfit rt'fra ill fium eiitliri^r yonr ttlt<»iltion lo a by-prcKluct of 
{h\s work wlueli for mo n bringnlar ijiton's^f, iNTAAse it to 

i^jLlkibit 111 u fnvorAljlr li^lit thr Jirrurutry whioh \\\* may nlilniii W'illi 
thi^si' plmto^rapliio niHliiMltv Afirr Eror^ IiimI Iwii iimlrr ikli^rvALioh 
for irtjtijo tiiiio it WAS iliseovon^! tliat its li^lit vi-as viiryiug in a sliort 
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j)eri(xl, which was at first tbna^it to ^Li. liSm. Aficrwards iL was 
foniid that the iilteriuitc miiiinia of light was uiiihpiah And that the 
true jieriuil should Iw reckoneiI as ah. LGm., iwo equal maxiiiiA and 
two iiiiet|ual TiiiiiiiJia Iseing jnchidixl witliin that space of time 
(Kg. |j). I'he variation ap|iears to Ik^ crpiitinuoiis, without sensible 
paiL^^^ which precludes the idea that the plem-t isdoulde and that the 
EiiiiituiA Are due to eelijises of one InkIv by I lie other. We in list tlnd 
some other cause. Tlicre are two wdiich mgg&^i themselves quite 
rmturaily—irregularily of slmpi^ cind irj'egiilarity of surface hright- 

y- -<?SO, -■- - 


• m 

- -oso. - ;-- 

riu. i;.—AtsliimilH Id Ihr wEiuIl' iJcrlml. 

niiris. For our piir|xise the ijii^iortant point is this—I hat either nf 
these causes might pitiduce an uppaieiU oscillutiuii jii the plat^ of 
the planet. To dif^xjver if this were so, 1 gi^cuiped the ni^iduiiJs in 
tny eipiAtiiins of eundition accorditig to their ejM>4di into eight t^olinnns* 
t‘orres|KAidiiig lii sittt.-essive eigjitljs nf tlie whole [htiihI of Tdi. ttWn.. 
end look the ineAiis for each cDluaUi. If there were a hensible 
oscilhitioii in ]i jRuicHi of ali. Ifiia,, tlu^e woiihl lie on a sine curve, 
'riiey olivionsly do noti thi'ne is uo sensible oseilhition in lliAi ]H^rio4l 
(fig. li}. Ihit nntiiM- (lint if we add together the Jii*st aik] hftli, the 
second and sistln and so nn—thal is to say. if wc si^arHi for the half 
jicriod of iili. StSiii*—we get quite strong evideiicc^ of taTicAlicity (fig. 7). 








llfl NEH'* MEA!?rRESi>:::»Ts or pisTAxrE of !?rs, 

Xi!w. Ilitf of the Ot^’tllntioii is only O'ftt seeomU h 

i[t)iintity so siiiaII ihiit one «iii not l>nt fwl tluiibl^ us to its n*nlity. 
At first 1 wus tiiysfif inditirrl to tlislwlieve; luit ■nrliPii n iie\r clistriliii- 
tioii of tlio resiihiuts, stntliiifr from a dilfeivi^ wro of tiinct gave n 
Mimilnr |H<rinc|icity, it began to Ifjok as if then* were something in it. 
The itiore I lfM}k at it the moitj I Iwlieve that it is a reality, omi that 
the photngrajihs Inive shown thetiise]r(.sj accurate cAougb to detect an 
inei|iifllity of 0'03 scwniul. corres|Kitiiiitig to a sliift of Zt inilw at a 
tiistance of 'jn.OlKt.tKIO inilcs—hi" far the smallest inet^yalLly in tlie 
motion of a pbnet ever bmught to light by ol^sei-viitinn. 

It is this cinaiiustance that encoiinigua one to lielieve in the aenn- 
niej' of the {ihotogniphs, Tlnw an* altogether i0.000 scpatale espj- 
siires of the planet which ivill within the next few years lie meas- 
iin?(l and iiiade avaiJahle for discin^^inii. If aOO give a I’. E. of 
II OOTi set-ond. wliat will 10,000 giw. added to 0,000 or 7.000 ^stsi of 


}=^u^T.»Bj‘«Siliu]tEKio|HSl 3ti litwrU^ntuf pwitfcfl. 

visual observations? It would be going too far to apply the t-impte 
rules of probability ami suy a gofal deul Iisa limn 0-001 second. But 
1 fully Indieve that if this great array of ohservutinns is ever sub- 
niitted to complete iliseussion the p»>bahTe error of the i-esull will not 
Ih.( miieli idxivo O-OOI second. And fluj>posing that it. slmtild sup[>ort 
with its greater weight the value R-80 sectmds which has Wn 
assailed, f liclieve that we slmtild la» jiistified in saying that tlie solar 
jairitlla.v is 8-80 M'tronds, and in maintaining the pmiiosltion thut the 
determimition of tJie solar parallax is n prohlcm of gtHUiielry ajul 
ivlestinl surveying, and that niHUi the sponsors of the indirect Ineth- 
inls lies the onus i>f showing cause for their disagreement, 

TImb oiiens up tm intetv>stiiig pmspia’l. Suppose that in course 
of lime then* shmild come to !«• a clear mul delinite agreement niiioiig 
the vnliies found for the constant of the ii}*(.‘mitton of light, and that, 
its value was (let ns say) 20-uf seconds, oorri*sjMKuling. as tliis talile. 
shows, to ti parallax of 8*T7 seconds, not 8-80 seconfls. on the assimip* 
lion at least that the velocity of light is exactly deteriniiieil, as it 
sectna to he, and that the simple tiietiry of uljerrutiuii is corrtxrt. 
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Alul supiHJt^p lliut by that tiuio \vt^ ni^ pn'iinml raiy <jiiite tMi- 
jiitiMy Unit tli 4 ‘ {^•<JtiieL('Ietii viiliie ift nut B'll A'^'uiidri but B'SO sctijoiidts 
must itliv^iouH ^^olutillrl of ih<? rliBicnIty wuiiltl Im^ tu lx^iic^IihIu that 
\}w Hjuiplt^ thwji-y uf akuTiititm i.H imt truu, inid to luirul uv*^r Lliu 
prublm io the iiiiittieiiiiitic.ii1 phyaicists^ ijii|;lit iu the tesull litnl 
that a di'liiiite pxiiiietrkiil detmukiiitloti of tlu.^ ^\i\T liiul 

provtiled just the criterloTi which they i'e4]inreil tu settle eertftiii 
ijtListJoiiK ill dyniiniieHF^ 

A^tiiii^ slioukl further iiivestipiliuii eoDlirm ihe etuidusioji thsil 
ihe uiily value of the i^jolur [uanilliiSL which will 
j'cHtoueile the esiHiinfr thwry' of the uiotioii of tlie planet with the 
uljt^TVed vnlue «f the eunstRiit uf ^mvitatiuiu it niiiy U* tlint Uie iwn- 
tnulietinn lH"twecii the direct aiul tlie indireel methij^k will al last 
enalde the i1ynEimit.uil astronomers to loy a GiigeJ^ ujkjh tiiat flaw 
which exists sonuHvhm^ or other hi the thn^ry niul makes it iinpissi- 
ble to say ai the prt^uif lime that all the luotions of the solar systeiu 
lUii be runijdetely exphiiiieth 

T have vetitui’id to ptdiit out thiii the determination of the stdur 
paraIIa,V h a pixvbk-m of wide interest, since it ihi^ws uiKjn so iiumy 
clitrtTiuit iM'ujde the task of keejiiug mp their particular end uputLsl an 
attack wlnise acniruey in ^ji^udnaUy lKH?<aiiiiif^ iison" and more deailly. 
The dimensiniis of ihc eailh, as i^litainwl by ^detie uperatifms, are 
ritH'e^rily la^vontl ihe reach of ony criiidsni dcrivial from Sidar 
parallax residta, 

f!t]Hitlorial fOiHiu of earth. 


miat. 

Mvcbnln nntl I’H'Iniiilmv, ITTUt — ---- rt, imi -*4 
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Hut it is in tort’s! in jr to siwuliite wliotlier ustrononiers will pTer Ihj 
in thp ptisitinn to “We linve now (!eterjniri(*fl tlie sfJur pnmllii^ 
in socoiids of arc to a liifjber de^H> of ni-oKmey tlmii that of tljc 
tupusnrenieitl of tlje eartti,” utkI to i*h 11 Tijx>ii ^‘isicifi.HtK fun Iwttcr n?' 
suits, r C3in coiu'civp only olio iliiX'ctinn in which wi- nuty lie nh|e 1u 
worry the siKseewsory in yuiir corps of Kvciiist and tdarko. Is the 
fonu tjf iJa> isiuator ii cirt'ln or an elliiwcf I IwUcvc that tliere is 
sonic sM^rht evidence for cllijitic-ity, arni that it hns Ihhiii put as Iiigh 
ILS one in three thoiisanil. If that w «>, it is Just lamdv possible thiit 
we nray have tn intnxhicL* into the rompiitaticni of tlie jiinalliut fiurtora 
for <|itferciit olis'i viitorips u term ilejx-utliiig upon the j^Iiajh- of the 
.equator. Hut I eoufpiss that this prospi>ct is rtminte. ami that f.tr 
ninny years, in nil pnilaibiJily, geotlesists who ulIucto lUi-uradDs of 
one in a Immlrwl thuusaml nniL even talk of one in a millinn will la- 
aide Ui take n serene view of the lala-hi of loitninomer^ to arrive at 
the dtsftnn«? of the sun to one tairt in teji tliotisnnd. 


piiOTOdKAPiiixa LriiiiTNixcr with a moving 

CA.MEKA* 


By aulx T.AifaKs. HI 


Li^jUtniiijr^ with its nccoinpunjiiRMit uf thumlor^ Iiiis alwnys 03:- 
L-Jio^l ]i iiillth-nLv un Lliiiiking miml. ll is niM stmiigie 

tiutt SI jn-tipiu iii'iiiff ill sill 31 ^' when tlie Isnvs of ruilutv wen* kw jwv- 
fiH^lly unUerstiMHi shonlil Imve n^wiH^ititnl this li^Hiiiufiil mul suve- 
iiis]>irifi|i iiuhiiiil plieNiiHieiKHi with the priwers tmd HtlrihcitcH of 
thnir j^Ls 

Tike unriefit mfiirniKiHl in the .rninhliiig of the Cliiin<1er 

thv sipi^rokieti Ilf Thim tlieir niosl powerful iu Jus ln^uveiily 

ehttrlut. ilmwii liy his two lit-! niirl in llio liji'lUfitii^ Ihish they 

the pAth detived Ihruu^h Uie 11 ir by Ihe never-fuiljii|r lijinimer 

Jljiiliier/^ w iehleil by the mighty sinii ot Tltor when liHtlling with 
the eiiefiiii^ of the gwh, the hstitinier silw^iys i\^tiintiii^ to his Imtnh 
T]ie iiiylh IS lieiiiiUfiiL niid it ivniihl ^nmi Jis if its authors hiicl iiiitieiKl 
the |XK-uliiir flirkeritig of most Ughtning flushes and assoebted it 
with till* forward nfid naiiru movement of the bammer. 

The j>riiirip>a1 object of this paper is to phiee Isefon^ its readers 
certain facts to amaini for this lliekering of Jiglitiling Ihishea, 

In the latter jmrl of the snnitiier of 11>0L while tiiking some onli- 
nary pietun's of liglilning, llie idea weiirn'd to the writer while 
noticing this IlirIciTing tinit if I lie <iinicra iiionsl in a cinde sit 
right angle tii tin* flsidi the ]3ictijn* onghi to show 0 widening of llie 
flar^h, if it Wits c‘om|>oscd of sejiai-stle psirU^, diol thereby 3 ilsi.> tleler- 
iiiine its dnratiitiL The jitrenipt to iln this was imiile that year, hut 
withcait success. It was repeated again in Wy2. ami im duly IT 
several successful ex [wish res weiT made which clearly showtal that 
most flashes are iHimjiose<l of stiver.! 1 dbchargiis following tine another 
tic certaiti intervals in the pjith made by the first dis-diarge. The 
writer ivas imaw nre at the time I hat others liatl eKperimenteil in the 
same line anti laitJ published their results- 

ffTtiP study of If^italot; Hashes horewttti wftu aliteO Iky n grant 

/roiu the ttixiirkEns Fund of tiae ^mittiBonlac la^tltiitlonu 







12<1 PUOTl^R^PHl.NQ UUHTNINii WITH :m»visy rA»mix4, 

J ho cfimoDi w)is iiiovotl liy hivnd, lioiiijr siWTinjyp frc>iii riifhi to left 
mid fuick oiidi swing liisting nUml oin; sintiiul nitil covering uii 

migh- uf ;ilx>ul W"'. wliiirh whs jih) tin* iinglo of tho lotiK. The <i|i- 
jiunitiis eiiitfloyed h{|h im nrtliriui^' [>l(ite (.>»ihi-ni, which 

ftw »I1 onltiiurr |>iir|ii>ses is Iho ijoist (’(Hivetiiptii on account of ihc 
ntpiility with whicli ihe phiU'S cati tic ch]iiip.HK I his Ixdng of givtit 
importaiitv, labium its a nih-, the liiiiP most fiivoriilile for obtaining 
”<kmI pictitiTs is vcrj' short, schlom lusting longer thtm from ten 
to fifteen ininnti^ 

Several mniv piiiurt'si woit* oltiLiiMtHl in [’he ihn-e mc»st in- 

ten^stiiig otu*s n|> In ihiit year iire shown in figures 1, nnil 3. iSw 
[itutcs.t I'ignn* 1 shows a (tiish obtiiiiK-ti tin .Inly IT. ItMie, The J is- 
clinige Oxtk pimv Jalwwii two eltimis. ti will Iti' iioiiftHl that it is 
(-oiti|Hisei] <pf a mmilHT of H>piiriite (ibcharges (or rushes) liiiiI bmuU: 
as many as Iliirly-rmir lan lie iiimitid on the negwiive. As the flush 
covers aliinil [ia]f of the plate, ninl as tlic {ipproxitiniie sficcil of Ihe 
niiiieiai was nlauit one set-oui! tfi t'di er the pin to, or W . it follows that 
the iipproximiite ihinitmii of iliiK llush was tils ml half u sim'uihL l-'ig- 
iin;:i shows n tliisli oiitairioil uii July [ 1. IHOU. I'his flush is iritei-estiiig 
fni si'vei iil misons. [t is (:oiij|Mjw.il of fiiurteeii si>|iarate iliscinirges 
the first one Iviiig ihc brightest, ami linving ^-ide hraiiclies jinintiiig 
tUiwnwaril, proving tlitil the first ilisi, liiirgii pas-a-il from the chiinl 
to the eartl] iiial tlijil thi‘ ii'sistniiu" which tl had to overi^nne must 
have lHs*n eseessive (tJie side bi-andif's prove that). At a distmiiv 
of ii iiiilliiiHers from Ihe firs! rush is iiiiolher dischiirge following 
the same piillu lint without «de Imini-hes (ivinit ap|H‘jir aii such mv 
really liraiirhes from tlie fii-st rtishl. At a disUitice of -Ti ndlli- 
nieters from the Inst discluirge will he seen two rushes It-fi iiiillhneler 
IIpart, mid from then' for a di.vtiui»‘ of in inilUmeters an' ii series 
of discharges clwsi^ logetlicr. forming ii hi.aid laimL The dnrk s|au:e 
wJitch ilivides this Ihish is a I'lmid Ihhiiigli which tlie di> 9 chargif b 
(lassitig. AiiotJicr imen-liiig fact niHHit tins Hash is lliat the path 
of it is sjiinil sliRja‘ij, the iiintion is fi om right tri left, or up|Kisite to 
till* million of the hands of a I’hH'k, lunkiiig dnwnwiiril fmm the 
iJoMil, I’igmn. 3 wits olnaiiu.d Octula-r I. iTKfih IVe have here n Hash 
riiinlHisial. first, of two bright ilisrhaiges cIoh- logelher. then tluav 
iipi^atN to Ilf an interval of alatiil a fourth of a sipfond. which in alt 
prolaibility was filled in with a muiilHT of fainter nm-tlhitioiLs (the 
hm^ rnnmrig across seem to in.lii'ate lliat ), and at the iTimhision 
of the Hash are four fairly bright rushes. 

IiMhe smnimer of iPfVl c,ipie, ..f smiin of the photogriijdis went 
(u till- SmithsfHiliLi] In-stitEitinn for i^MimiikrEtiim. iirid iliroEieh tlje 
sng^-sniins mid luwistaiiee nf the cx[»>’>-'« of llmt Inslitniion » new 
iiittthiKl of moving the camera wjih deviseth 
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A sj3i'iifc^-[iurtor njuvt^iiii'iiL ((if tin.' kind u-^l lo ojjernto ri'vii|viis|r 
for o.vhibitiiijr in sliow windows) wasi iim-urpd and 

TiiuntkltH;! iiiHidt^ n taldn sjan^iiilly cohslri(rt4*d for tin? jiuriKW. and a 
j-iand for liupporliii^ ihn c'ann'fus to ihr <?<?rtnd iiliiifi. 

As tJi« s[>c<?iJ of tlu“ Jimtnr wari tw slow, tlu* Ily-vaiiP shaft was rn- 
iijovnd and tlw vane iiiovtfd to tlie nest shaft, wliicli was len^^henod 
so as to extend Tirnler the talile. Thus arnin^'d tlie tly vano 
ttiiild la* iJUide to revoivo iu ji lit|nid iti a vassid under 

tJie tjihJe^ therehy i>n?venting much of tlic vil>nttiDn nnd 
liii;r It nujre iinifonn api^*iL Figure 4 shows tlie nrniiigtinetiL of 
the iippanitns. The table top is nanoved hi order to show Jiow the 
motor moveitLenl is placed | the fly vane is seen under the talik\ The 
stand is usually n?volviH] nt 4i spwal nf one i-evoUition in ten set- 
oiids. whicii the writer has found to lie the mo~t suitable for oniiniiry 
jiijrpnscs. The reason for enjjdoyiiig a nmUir imivenietit with a 
Liniforiii sja'etl to move I lie eunieni in to ascertain the exact dtinition 
of a flush or the intervals lietweeii the niches. 

If llm angle of ihe lens^ anil the sjKed of the cainen:! lie known, it 
is a sitnjde matter of uit^^isiimnent to ascertain llie diJrjjtioii of a 
dash. The Formula employed h ns followsji 

t*a]l *if Lin? leoR {la ik‘Sfr[wp=A® 

'riiii+'^ for uae rotatlan of NtniMl ( In rt<H^itirilrt)=T 

Wliltb ip/ tiliOe (hi iunnnieh^inm=;\V 

Whlth of HnHti iiieasuttHl hmi nJiite (hi tiiniheeters)=N 

■~XT 

Ttii^n rfiuc ftpr aasb (In e*4ttiiul!sy^^ 

W 

The measiiPiitnehts should lie taken from tlie middle nf the jllate, 
owing to Lin- distortion of tlie leir% 

A ninnlMa' of photirgniphs have \mm taken by this inethoih flint 
nlanit nine out of ten show the miiltijiHeity of n tlasb. The uveragis 
nniidier of rnsht^ for each flash is nhout five or six. and tJie time 
varii!« from iin ciInHist instaiilitne<His viilne up to alMint half a second 
ft>r a t:oinj>li?te dlseharge. 

The most interfiling discharge obtaineil is ^hown in figure ik It 
wjis taken SiP]>temlH'r 1, lm>, at h p. in. Tln^ nlorm during which 
tills flasli was photographetl l>egini about 7 jo m., wiili the wind 
norfiieiLst, which is scniiethiiig very nmismd for Chicago. The w ind 
gradnolly clumped to north and northwest. The tein|jeratnre during 
the storm was atKJUt 24® t'., iiml the bEirmiicter varied between 2P"8t> 
and I Ile Hush w’as olitained when tfie siorrn was mo^ severe 

ami while it was raining very lianL 
TIi]J 5 flash is compnsed of forty isepajiUc dist-harges, made up of 
line Imnil. wliicli in all prokilnlity ia eom|Mjs^ of a niimbcr of sepa- 

ItKIG - U5 
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riLti^ rii^hL'fc or cicscilintiolisi very vlnrH.' togpLlu^r iiiiil Ukiok ili^^- 
vlnirfTiv h is iluH ihvk dWhair^ whicli iliin ihiAi 

:3tul iU<^ iiljyriipi'Sijih sfhuitvs it n I uni 11^ ptindlv! uml on lM>ih skies of 
ibe fii-st rtisli, extending OJ; iiiiUiinetor on one side [intl Od 

nnlliniiHer on tlic oilier* die iMJiiinliiry line on I he lutler side isnt iKnn^ 
Very nirtrkHl. Virmx iliis bliiek dls^hiir^e issue stn^eml side bnniehes 
un ImHIi sitles* ji hir^* one spn^utUn^ niit over llie uther rpsliesi <|nite 
proniiiieiidy. aide bniiidie^ ull j>Ldiiting doivinviirtl indirtitu 

Linn llie hljiek ^hlHl^ w»s ii ilow'ivwLird slrnku* smtl they teiul to 
pi'nvfl thiit it nil] si hsive Lisnl n dm I of In nvenxnne. 

It iijiiHl have cle4m*(l ilie wjiy for tiie first hiiolit liiselnirp^ wliidi In 
ull prnlwi 111 lily |»nKveiled frxjni ibe niuvnrd* The dilTerern.-e 

ill widlli of the ht if^ht Ihish, ineiisiux-d at its Wer and npjwr psitt. 
would ^'taiiin]! this opinion* Itcin^'' for the lower p:irr 0.3@ millimeter 
itrnl for llie h|>|ier purl 0,'2'i milliim'U^r. 

An interesliiij^ i]iiei 5 tion here prestuUs itself. Huve we here two 
^epurnte disidiarjL'i'a with diiTei^enl rules of osrillutioib truvetinp the 
sunie path? Cun sudi u auidition lie |w>ssible1 To the writer's 
mind the mtrit plunsible explanation would I*e that the two JiS' 
diuroe^i €)ocLiplei| iwo s^eparate piilbs^ one inside of the other, one 
dir^tdiaryi": forrnin|L^ to s|u^sik. a tulm thron|fh whitdi the other piLssed. 

It inuy also U' rlairncd that tlie hrif^ln lludi is prohubly part of llie 
dark disiohar^e for some reU-^ui retidertsl more Inminoiis. This 
expliination may Ije llie true one^ ulthough it np[M“iirs ns if the liri^ht 
Elnsh is i-.nlirely sejuinite. The iiieasuiTinenls of the width nf the 
up|K^r ami lower [larts iif luitli Etjisheis roiitirin this opinion, the 
ibirereiiee in vi klth itt ihe bright Hash Udii^jf dO |>er eenl and for the 
dark distdiar^e only 20 |jt^r rent. Atithorities vary in their opinions 
ns to the prolwihle tiiiiSf* of I hose dark tlaslies* It Iitis Lat*!! sii^^^teii 
by -soiiJi' that there Jtidly are nn bhiek disc-liarges* but what api>ear 
a& sudi an' em^lvidy hri|jfbt ilasln^s nmstng a itfversal af the ima^^ 
on rbe plate. This explanation may tie tiie true one if we nmler- 
staiul the ivi>rd " bri^'htnc=^ " to mean inerpitseil artinic fiower of tlie 
li^hi. In the Idjiek Hash repn??a^Tite<l lids rheniiod olfeet must have 
laa.UL exinanely ld"h, owitiff to the fad that the smalh^^t hidi'dike 
exln^nsllies of the side bmndies jti*e well repriKluced on the pictnri' 

bhu-k. ill eoinpurisijii w ith the broader and to all upps-iirantx^ tiion? 
ja»werfiil disehaj^fjes wdiidi followed after. 

It wti> at rsr>t tlioti^lit prc>bable that wa Viad to deni tvKh nu inter- 
feriMut* pheiinrneiiiui, tint that idea was discardeib Theti it was 
su^^j^eslnl thal tlie bhn k <liseliarp^‘ was prcdaibly due U> slow regalia- 
lions (the width td ii would lend to nonfirm this opinion^ and that 
whid iijipeart^tl as hlaek on the plate would in realibv be a dark red 
diseliar^" on a piirtialty illuminated backfjmiiiKb This opiniim had 
to la+ diseanknl for the reason lhat. If stinh be the ease, the side 
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t»rsiiie]it^ ijf diiik Hiisli woiilsl luive «ibliipratcH;| by iha other 
riJ^^lH*s fiillowiiij^. The eiferr of ha In t ion and t^dtirizatinii wns nlso 
epH-siiiemb hut rejaetetl. I'liere lv^13^ tliijsf but one wny ti> iieocaint for 
ibv phenninenon;, Jtanieiy^ that the lltish must have given out light 
of a wii^^e length ntm'h shorter ihnii the wiive lengths of vii^ible light 
itnd willi n [Kiw'er ^ufliiiient to render the |Kjrtjun of the plate stniek 
by it noii^^iitiilhe to ordinary UgliL Such a (‘IsisJi Avnuld ap|H^r 
l>Laek mi a partinlly illiitniuiUed baekgnunnl iir lh> iiivi:iitile. 

Ihirk ihislu^ liFivt' la*eii i4ist?rveil by the viTiter nn several 
litnl cinly Avheii niinlng very hard. They a[«]Hn}r to the eye the same 
iiH llie noddeJLlal inutg*.' pn^himl after 1tM>king at a bright diish. 
Siirh all image may lw‘ retained in the eye for t|ujle a wliile after* but 
KTiU not easily }w ron founded with a ix^al flash. 

Two other pietiires of dark dfseliarges have lx**?!! olitaiiuHl with 
ihc moving camera, but aiii not stfj prmiiineiit; likewi^ show the 
hfsL rush as bJaekii but witboiiL a bright rare and with no side 
branches; one ik of a liori/xmtal and the oilier a vert leal Ibislu 

Bt'Iow ia a table of the measurements of this ilasli. The angle of 
tJje lens was tiO*. Time of naatiim of emuenu J revolution in 10 
smmiJs, Width of plate, 127 rnillimeten^ I’be width of the whole 
flush, 48 millinietei^ Time for the w hole Hash, D.ti24 siH.!t>nih The 
averagi' distanre Iwtweeji the rnshi-s, LfJ millimeters;. Average time 
for each rush, O.t^irid ^i!oiid. The plate ns<>d w ns a Hiuiidard 
c^rdinary jdate, Tlie contrast of ehe pietiirift has Ixxoi iiiet*eiis4.*i:l l>v 
meari.s of a itonhle^^iitact print viith lunteriesUde platcsp The 
Jevelo|x‘r was Itodiiiah” Tiaic f(U" ilevelopliigH. live minutes. 
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Ill tfui siiiiijiu-r of ii ni^w ili^psirtiiit^ wits imilf'rtakoti Uy tlie 
wriiiT ni till! nt ihi> SrrH^iry nf I ho «^iiiiilis(iiibiii liistito- 

tioi^ ikbjoot !o ol>!uin Kjxfolnini pluito-^rflplis of li^htnlog^ 

o?£i4iiiii]iitiorii^ of huvo bnm iniiiit? by many, 

hiiL of ihi^ olh^ci'Viiliotis bairo Ikh'^ti v'lsiia], whioh at ill fir Ijet4 

i'iin only W EippnLvijmitions of t|o^ jiuxiiIkt of liiiuia tiinl tlitir 

ivhitivi! As fur ns tjio writvr knows^ only one institution 

in the eon III ry—the lljirviied Cro^lle^e Obsin’votory^ — hm\ tnulorLiLken 
ajiy woi'k in phuto^rui[tiling ihv sjx*t iniiii of li^htnbig^ 

A itikIo iijpjmmliis wns ixinstnieted^ uHtiiLsihling of ii enmoni wiHi u 
Mo-niilliinetor iirihin litieil in ft^mi of llir Icolh^ no slJt [K'in^r us 

0 lifriitning nusli is [i relati^’^ily nuetxtw stimik of Jiglit yielding u jirne- 
tieully [twrulloJ Ik^uiil Hy menus of this afniiij^mont u photo- 
graphs hnvo obluiiuH], two of which nru leprodneiHl in bgujTs (V 
and T. A s[wctnmi |ihcstogrit[)h of n spurlc from a stiitie mueliino, for 
a>m|>uri!Son^ Js shown in 8. 

The sjuHTtrmn shown iti Hgunt fr is from u verlioil flusIjH. the [victim* 
of wliicli was ohUiined June |8, IhOij, It wus silKiut U miles ilistnnt 
and was tukrii iit die einl of ii stcirm of hx-ul c.bu meter. The 
trom <if this Rush msiTOblcs thiit from tlie stulir mnehine In niost of 
its dutuUs, 
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Kifnirft T skriw^ tin* .^peotnim nt ono of Uiosn:^ Imrizoninl 

often at the eoneliKitin of a storiii of loiiff dural ion. f t 

* wasohtaiJuHl Si^ptoinlMT 1. VX>ik It tlilTei^ ooiL^iilerahly fi^jtii fi^iutx?? 

iimi nnvral lincH U^iiig sd^'ot I'he lij^t liup of this .sjjertruin is 
{irohahly tlio ^^rniie as the eighth I’lfu' of the tipiirk sfha-trniii. 

Ko <1efinito opinifin iitn at ptxwnt lie olTereil hy the writer as ta the 
ineoning of these dMngi=s of the liites m tlie siiertiii fif differetit 
flashes: inort' nniteriiiil iniisl lat obtaLiail Ix^fore ii jKj^itire statement 
ean fai 1n]|l](^ 

Ihdow Ik a lahlr of measim^iiients of the tliree sp<?ctra anti tlieir 
proliuble iTdalioiis. Severn 1 ineastiremetits linve lieeii takem and tlie 
rtvenige are liej-e jiresentetl. 



It may not 1>e out of pkee here to give a few brief hints as to the 
liest nii^thod for obtaining HgJilniiig jilutlograiihs, bir the Ixuietit of 
the large nundjer of anuiteitr [>lua.ogriipherK Keottelt^l over the world. 
Uniiider Htoruis are nearly always eyelonir in their eliaraeter, their 
ilianirter varying. When they esieiid over largt' aivas it will usually 
la' foiJiul that nnist of the vertical tlaslie..s are at the eJrcumfereiiiie of 
llie eirrie through which the slorrn is passing, fn the central part of 
H iitonu the flassheis arc usually liorizontaL or pussLng between two 












































































1*2^1 FUtvrOOlIAl'Hl^iO LlOUTNlUfi WltH MOVINCi CAMERA. 

.'traUa thp ln^it tiiiu* for cibtujning plintn^rnipli^ 

is either lit tlir lie^^iiiffni^ or llie end iif ii st(}riii+ A( the iH'frnuimg 
flir wind is ii^itniEl v verv Iiindvriii^ llii': work, so tliiiE it is^iiwr- , 

enilly Ixst to Wit it iiutiL the fmiU of the titorin hus just pussttl overheud 
liiid then to es|xis^« Mie rntneni froth ji vvihdtnv or titlu^r siiil^dde plint? 
hoMUff II diTiTnou opiKisite to rhiit of the wind. In tins wjiy the 
eunii^m tts well iis tlie iH‘r>4>n will lie pnptevttfd frotn tile wiiul uud riiin. 
This rule httlds giunl iu most ruse?* nlthoii^h there are ninoy rxrpp- 
f^jM'friiilly when the storm is h'jenl in rhunictur iiiul of snudi 
extent* A ]>vrson must U- on thr hHikoiU :d nil timcii iind note the 
dlns^tiou in which most of the ikwvtiwnrd stn^kes ftpi>enr uiiJ direet 
The iiunem t<»W]ird them^ 

Tt h Uridess to eX|Misc when then* m nolhin^r l^tt shetd light- 

iiirifT, for it will only n^ult in spoilin|jr them, (>ftrirliini?s then* is u 
niixtuji' shiHit li^htnin^ mill n few srattereil j^rouml strokes iiL 
iirin^rtniri fioiuts. When thnt hi* tin* cum^ the ehiiuct'^ for obtiiiriiTijr 
pk'tim's iifi* sjij^dit* the she^*! lii^htniiif^ so^ni fog^n^ the pliiteii, I he 
lime for ftp;jidng in sneh litdn;if fn>ni Hee to ten miniitcsk depenii- 
TiifT nn till* fnN|iteney of the ref left ions. Tin* Im*sI rule to follow is to 
wail iinlil a fiivoridde o]i^>ortmiity ]>resents iLself, wJien the Ihisheii 
lire idHkiit half ii mile ilistiint, flieii net ijuickly. have plenty of |ihtt(« 
midy to irisi*rt in piaw oT the rX|Kfr‘eil <jnes, and irusl to luck, llo' 
k-st way of hnldin^ the faini>-ni when svvnnfr by hand U to phin-e it 
eloso to the Imm1i\ tiltinj^ it sipmewhat iipiivanJ, as to p't an iiiucli m 
JK-Hwiblr of the sky in I he anil swinf^in^ the ImmIv from side 

lo stile. The rime and aii^^lr nf (he swiii^j run Ih* n'^dated with n 
lillle pniftiiv so os to k* fairly niTunite* say one jweond to the 
idlhuii^h till* writer Inis futmd hy experieriw that when a sudden 
fhf'-h ai^fH^trs in front of the eainera the evenness of thi* swiiijr will ]k\ 
s^imewduil distiirlM^h partmitarly if ihe Hash h rhw lo the ufjrsorver, 
indi^ the |H>rsoii Ih^ in |K>s;^essii}ri of iiinisually strong nerves. When 
pieliires of liormwiiul llashes arv di'sired I he ruinem must TuiEnniHy 
hiive an iijj iiiul down siving. Thf*se flasln*s are iisindly le>w intense 
and tlie pirtiines of them sonieUint^ mjidre it very long time to 
Llevelt}p+ 

Tin* develoiM^r preferml by (he writer ts “Eodinal.'" I wing oni- 
venieiil and eli'iiin a It hough any gtwid flevLdo|ier will do. particaihirLy 
sueli rontrasr devidnjx*rs as (SI vein** or ^ Ilydnxldjioii.*' * 

Dilferenl kinds of jihites have Ihnmi trhal* but the writer has nn 
f|wial pn*fi-reiire for any one of the stiindard plates, Hie ortho- 
rhrolllatie plates do nut si»^»iii to give Iwiter results than the ordinary 
ones. Films give trouble in deveioping, beeanse each ex|iosi]re must 
devidojwd st'iMimtely. 

hignre D slioiv^ (he iKimnielei- devised tiy the wTiter* whieli he 
found very useful in the atiidy of the variations of tlie atiiicisplieric 
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pressure pretieduijif ami cluring storms. The instnimeiit rettJiniue'nd’i 
itself on at.'cotiiit uf tUe sitiipUcity of its (roustrmitiem, its ftccuracy. 
and the imse witli whieh the rvaditigH tnii)» made. less than one two- 
hiindretllh part of sn inch being easily read otT (vithout'tiie aid of a 
vernier. 

'llie iiistrunieiit sliown in tlio illustration vniiHisl.A of a glass tnlas, 
oiie-frmi'th inch inside dianiatcr, 38 inches Iniig. ittriit to an angle of 
lOO® at a distance of 8^ inches from the closed end. filled with nier- 
eiiry, and monuted with the oiwn end dipping into a r«s(*rvior, whidi 
ill this case is 1 incli in diameter. The o[K'o end can also he lartit np 
to form a siphon barometer. The sealt' )s pliieed along tliu upijer 
slanting part of the tithe. A pointer is fiLstened to the lower jiart of 
the instrnnieiit. the uwe of wliidi is to indiciHo when it is in an exact 
vertinil position, a mark on tlio wall indicating this position. Tho 
surface tension of the mereury is overcoiiif hy giriilly swinging the 
in-striiment and re in mi ng it to its vertical position. Tlic ciilihratinfi 
luiiV lie done hv croiuparison with a staudaitl inslnunent or liy actual 
tiivasnrenie[it.s. The lieiid of the tube may Iw made at a different 
angle, hut should not lar mui'h less than 100" owing to Uic siirfaiai 
tension of the merenry. With this angle tlic instrument will iiiiig- 
nify idaiiit six ilnics. which has larcn fen nut by the writer to Is; snfii' 
ciciit for ordinary The range of the iisstniment described is 

alKiut d inclLes, ntid if a greater rauge is de.sircd the slanting |Hjrtiou 
of the lube may Im made longer op a different angle nf Ihc laeiid Iw 
substituted, although the [tniimrtioiiH given have lireti found hy 
experience! to give the l>est satisfactiou. .A tiilie with u stnall internal 
diameter does not give g<KK] satisfaction owing to the surface tCLnsio]) 
iieing greater. 
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THE TANTALl'M T.AMIV 


Uy"t>r. \\\ IhiLTOH hint T>r. O. 


Vaht 1 .—lly 1 >n \V, von 

WliilfJt th(' viirlMiH'filtiiiH‘tii ineundc^itnit himp irnisiinc^l fnr tu'arly 
lwi> fWftfloy the of ^low-lamp iiiiiiiufiirtiniN 

wn-'i i|iilrtly tnMle In thkart. TKc Hnji of Mt'zvsrs. SieiiiPiu^ 
S< Ihil^kt^ bus fi^r niiuiy yours In^on wnrkbi|: n\ a s<ibitioii tif i\w 
loin of Lio tH^Mnotiiiosil incainbtr^'ont liunpt hihI urrivoiL sniiio tnno 
at tbe. fiiinljiiELOiitul priiK':ii>kt thnl llio visible? juiil tif «lio riicliAHun of 
laih InhIv piYs^im^lvoIy willi its luiii|jc rut tire* 

TIiLs warnints the [aisliilfttp llnit thv most oi'iiiintiiic!al kiiip will In* 
that whnise^ iiiraialesrt*iit uiaterkl will witbstaiul tbo bi^liost tein- 
fjeratiiro. 

Messrs, Siemens & Ilalslee hml arrimi at this rniivliisinii ninl 
nharpeel me s(*veral years ji^cj with the task fif tlisi^?verin^ n material 
wbieh slionltl have a rneltinix jsoint miiisidenihly alKive the tein|XTii- 
tiijv at wliieli irii-iimleseetit ii^htiii^ txHXjmes hifrhiy w-fHioiusniU sn 
that filatnenti+ made of siieh a material would not melt or dlsIntejirraLe 
at that temfK?raliire, Whilst tmr lalmratory wmrk. fouiidiYl n|:>ori 
this itleiu was goin^ tin. ttii* first two atlvafifv?s in Jiiriimlu^a*iit light¬ 
ing w^ere made one Ja'ing (he *" Xernst ^ and tJie other the 

^ fisininin ^ liim ji* 

lliere at^^ rertnjfi metals the melting |Hiints of whieh aiv kiuovn to 
lie mnsidenihly aUive and the task ncriolveil itself iiito find¬ 

ing one whiidi. while ftilfilling the idiove rwjiiiivinent, ocmld In} easily 
workeil to form a lihitiient. iind not be very rari- or difliciik to |>ro- 
nire. It was early oljserved lUat brown VEiiiatJium |Hnitoxii:lL\ wbieh, 
iieeoiiling to Tk*mdins. does not imtnltiet idit'trielty. Is, as a matter of 

* Trittii^tatkm ilie of Mr* Ali-xnuEler sn-ineiinl ef n |i4iiM?r 

nwil iM'fom till- KtektrotielnilBiaier VereSa nf (WtUii uo ,1aunary IT. lofiiV. 

l.iy from lla? KleelrlelaEi. rAmitoiL Xn. Vul. lilV, 

No. Jiiniairy IfWlCi. 

fc Ct W. til JCtektreteehnlaelm ZeUsctirlft. Vol. IV.. [k m. im 
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11 tY^mtliictor even velum tsiliL Tliis nbsL^rvfttinn indncetl me to 
ivy n'liellier vftiiiulic* acitl could iiol elcctrolyliftillv deC(niHX>i»(L 
III lids 1 siiccwtilf^K but the nieltiii^ piiiiit of tlie vunudiiim obtuiiied 
proved ttKi low for 11 if piirjiObO in Siuire tlio luelnli? tiiobiiim 

III id tunlfilEuri imi nuunliers of I In* vEmudiiiin j^ixiup* oiobUim having 
im aloudc weight double thal of vaniiiluiiu^ wisilc the iitoinie weight 
oi tantalum h doulile that of niobimTi« it wui> themght that one or Uith 
of tliest? iiiehds might prove to 1 1 Live the do^iiiT-d qiialititen. t>n ex- 
]Teriiiii>nring with idubiniu on llie lines adopted for vanadium it np- 
jK-uml tliiit thin; riicinl has a coiisideniblv higher melting [Xiiiit than 
diat id vanadinun but noL howeviu-, i^iiflit iently high* iloix^j^ver^ 
some of I he tiioldiini lilainents which I made had a vci^' s^lmiig ten- 
diuiev lo break up whi'ii heated by the elcetrie eiirctiiiL 

Taiitalniii wii3$ trieil next. 1 rerlneiMl iwiaH^inm tantahvtliioride 
in llie manner pn^.-riiaMl by lierKclins atui Tiust^ and fomid ihiil the 
linely dividcHl hinLultitu so prothiml Ijetranaf fairly enhen^iil on mib 
ing, so that by thia tiralment nietallie slrjjjs of it etiuld Jh* mnde. It 
was also aiteiiiptL\l to work taiitalmu oxide into tlie sha[M‘ of a fila- 
iiienr Uy mixing it with piirafliu and to mhuTt it directly into tlio 
form of a inelEillic threaih In thesis ex^HuJmonts there wa:^ uWrviMl 
fur llie lirst lime a iniimle globule of mtibon tsiuiukiiin and this 
globule was of snnEcieiit toughness to liaiiitiieriiig an<l draw¬ 

ing iiitii w ire* Foltowiiig onl this oliHervution, tantalum |>owder was 
melted in a vatmim, find iheu Jl was found tliat the higidy healed 
metal partfsl with the it eiuitaiiied. In this miintier i prm 

diiml my first filaments of purr nietallio tiintaliini* wddeh were* 
liow'ever, very pnialL AMieii tlu^se had Ijeen list'd in lamps with 
prtmdsc* uf gofal iTSults* an attempt \M\s made to devibse a definite 
jjFfJcess of purilicaiioM. The potassium tEintalo-fiuoriile was i-edutTci 
to meliillie iMnvder; this powder contains a small |iro;iortion of oxide 
and of hyilrogL'U wldiOi is absorla^d during the reduction, ^\ hen the 
fHjwdcr w as melted in a vaeiiiiiu the oxiile and aliSijrl>fH] gas disap- 
fM^aretl and a regidine luetid temainiNl; on am'fidly rt'uielling this it 
laTatiieso pure that no appm’iahle iiii|Hirhtis^ eoiihl Im* detecleil in it. 

The chemical properties i>f this pin^ tantEihim are very remark¬ 
able, and some of them ure of such u natun* as to lead me to suppose 
tiiat Jiolaaly otlicr lliaii myH4?lf has ever had metallic taniiduni in 
hi.s luinds. Wlieii t^ild. the mateiiul stixaigly resists chemical re¬ 
agents; it is lint altarkeil by iHiUitig hydr<K‘hlc>riti acid, aqua ix>gia, 
nitric acid, or sulphuric iicitK and it iu also indilfeiTout to ulkaline 
solutions; ii is attucki-i! siilcly l>y hydroIInorie aciib Fallowing iSie 
Ix-havior of sie+^l. when heated in the air it assumes a yellow tint at 
nUfliit UK\^ and the tint changtsi to dark blue when the tantahim 
is expew-t! fiir sotuc time \ n sKWr C.* or for n shorter time to (it>l>" C. 
1'ldn wiles of ihe suWtaiiix^ bum wutli low intensily ami without 
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nny nolicoiible finme whpn igiiitetl. It Iiydro^ii wpII 

iiitrflp^Ti \y\th grmt uvitlity. vvviy iil r low ml hmi* and fnrnis wUh 
llieiii rombiniitioii^ of a metallk: but rnthrr brillle. It 

toiiibiiu^ with c^jirlH)ii viiiy f^iisily, formiii^f sovoml cirbutesi whidir 
us far as they lire at im-sent known, aro nil of iiirtjillir iip|w^tmirn:T?T 
hut jiIhj very hjird niii) lirittl^. Tli<? prriduct xvliirU tlioUfrht 

to tLititiiluin was elvurly a rarbido of lliis riature ur an alloy of a 
rariuilr with pitrt^ tajitnluniHr for Moi&sjm stattnl tliiit liisnietul 

titill rotttaiiieil fviip-lmlf [irr t>f wirlioju CoiLskkrin*' the lii^rh 
ntotuir weight of tuntaliiTii {1J13) it Is obvicnis that a very small qiuin- 
lity ot carbon sitliift?s to ctirburiKC a rcintivoly lar^r ijiiaiithy of 
tuntaluni. This dew of the constitution of iioij^aifs prcKliiot is 
tonllniiotl Ity llir proporlics ho nscriVtcHl in the inetiil—luiriioiy, spe- 
cihr trrsivity 12'K grn^at hardness nnd hrittlenrss, Tliesi* are iiijt 
pnij)<^rties. of pure tantalnni. When in the forni of jiowdcr, still 
contaiiiin^^ as previously stated^ oxide aiul liydrogrn^ the s[>ecilie 
in^^ivity of niy inaterial is alioul 14; v^hm puriried by fusion and 
drawn into wire it hiij; a sjiecifiL* fn'avitj' of [| is soinewliiiL 

darker tlian |ilLitiTiiiui, and has u hardness aiwut oc|ual to that of 
mihl slts?L but show^ <freater tensile strenirth than shnd dev^- It is 
iiiallojible, ulthuii^h the idfert of hLiiumeriiig is n^lali^ely sntalK so 
tbiit the o|ieration must i.wj nither long luid severe^ to lK%vt tin* iiietid 
into a sluHd. It ran Ise rtillcil, ns well as itrawn, into ^tfv line iviro. 
Its tensile strength ins a wire is reniarkahly higlu and nnioiiiiLs Ui 1*0 
kilograms ja^r sininre niiilirneter, while the iMrrLvponding figure for 
gocnl steid b TO to SO kihigninis aceonliiig to Kohlrnnsdu 

*V\w electrictd resislonce of the mnlerinl at indoor leiii|ieniture is 
OvlOfi ohm few [i length tjf I rnuler and a s^rction nf 1 st|Liare inilli- 
meter (s|;>ecifie wndudivity iis compared with nierciiry fi'Oti)- The 
tein[X^rutint'! eoi-fneiimt k |H]sitive and has a value of 0'30 1wtwuH?n 
0"^ C, anil liy(y^ C- At the teiiijx rut tire assutiRHl hy the iiuTanikweiuit 
tihiiiietit in the lamp at 1-5 watts per cimdh!i>ow'er, the rosistaiua' 
rises lo lJ"#s30 uhin for a length of I iiiister and si Ha^tion of 1 ta|uare 
ijiillinieter. The erKdiiueiit of linear iheruml expciuKion ta-tWi^ai 
0^ tl aiiil nO" C. is fl iii^^nling Ui e:<]u^riments unnle by the 

Iiii|a^rin1 NormaUAiehungs conimlssioiu Fusion b pmxalfil fiy a 
gitidiiiil st>ftcning, which apijwai^ to extend over a range of tempera¬ 
ture of Severn I liiinflred degreeiv The specific Iieat is 0-03^^. U4> that 
the atoruie heat b which b In accord with the law establbhed 
by Diiloiig and IVlit- 

Fajh IL—liy Dr. O. Fiu cimiiiN. 

Tlic n*:^iiliH of die work ciirrieil oiH in our cliemical Isdjoratorv, ai* 
desit'i'ilM'd Iiy IKHrlor von Ikillon in the ilrst pur I of this ]aipei\ W’cre^ 
of course, of the iitiiusst interest to our innindescent. lamp nianufnc- 
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lurii]^ d^piirliiirEit. As S4n>ii ns Din:U)r B^^Uuirjrf ^M£[M!!FltLioriU sliowi-il 
IbitL tlio uriwiufcillji liriilli^ Uintulniit vouhl U' niridt* ihuMili* 
tlrmv irihi vein- Uy lln^ hi^iihI iviftht^^lsn tmt\ thiit tills win- FfUild (h- ln^it 
;ini.1 coik^l liku u tliln sUhiI winv it to ti^>t it thor- 

oii^^hlv ns In iisefuliiirss for iiniiJitU^>f>iii jiiriips. 'I'ht' lu>it trisils 
Tivitli Ivin'S of iilHint O'iS iniilinieler diaimeler most promising 

results, Thf*y oonHrmi:^! th»^ fiiict timt taiihiliiiii hus ti very higli im^U- 
jHiiut iin<i tbal it h but slightly siibjL'ct to ilisiiUogrution In ll 
V iRainin, avon wUau ion heavy current. 

Tin? first tuntEiliitri kiiip llinl. pniywl iiinEleratdy tulisfaclory in that 
it uiiiuithHl of an exatt lEivasumocnl of tin'* <,‘lectric |)lioloiiictric 
^.niiidiI eohs htuI stfaid a tairidng test for sntui* time, was iMtupletc^l 
jiis(. ovii-r TWO ynirs viz, un l><*nUEiU>r liK, Tins lattip liati 

a hHk|>shn|aH[ (iliiTiinit iinulo of tlu- first tant:ilitin win* aver ilniwin 
Tfic Elkjiii'ti*r of llm win- was iiiilliEiJvtcr. ks atTt'ctive li^htiiij? 

Inif^th ->I luilliiiiotvrs, ntid its elni rival resistaiict* when itihl 
nbrpk Tim cornel so I LI Is lo a spcaoHe resistance [1 meter len^^h, 1 
Hr|iioiv EuilliiiteiiT secition) of The jp|iip|i»TiiHi'ic iiKwiinaneiUs 

insula sit eflivieneii.^ of 11. sink I wall j»-r Uofruti' Cfintllepowcr 
sIiowihI |Hjlentisil ilitri-reneos iif ^-1 iiri, auk y-ti volts, Eairienls of 
iK o'lb, and t!**2 utii|HMes and illiiniinutin|^ valium of 11, IS, and ST 
Itefnrr i’aiidleiK>xyor, ns|«'rtivcly. On Isriii^ iMiriil at L wall [a*r 
aiudlo[>t>w'er tin* lainp liml a life itf twenty biiurs, tin ring wtiidi it 
I ilaeki'Eird l•E^ris^^lo^iEh| Yk 

As tile rlieiiiival jinr] inia'hanieal itiaiiiifarturing provt^sscs devel¬ 
oped and the isirtleriai lievame pnn^r ainl the wires nson* uniform, the 
results iilitaiiJLal also improved. The ]ani|^ bisLed longer and Idiiek- 
em^d lejisr at The same thiie ihe frpecifie resistaiua* denvastal iiniil ii 
]iad ilrop]ictl to the present ligiin* Eif 0 'in5 for the pure iio-taL It is 
dear that Ihe material usi*<l for the first laiii|>s still iisiitEiiiieil a ihiii- 
siderahle quaiilky of iiupurities. pnihddy ninfiimn atul eiirlihh's, 
-wlikdi niusiHl the great disliilegnkhai ami the nearly i|oidi]e s[>eeiHe 
ri'sistaiKX'. During tlies*' first Iriab^ wi* Ira shed very rjiVL'fldiy into 
the qaesiinn as to what climension^F: the filameut r^f a tantalum lump 
uiighl to Inive for oi'dinary voltag^js ami iMniidnating values. From 
tile diiueiisions of the filamenl iiscnt Jn the first himp we eulcuhtted 
tliflt, with this rather impim'; lELiiterisib we simuld rHjnire a lilaiueiit 
aboul lEiillimeters lung and O-fllj millimeter ilianiHer for a laiiip 
for no volts, ^ [[efher emidlojwiwer. sind ITi wa!(?f jwr tiiiidle- 
|sower. Thesi* umismil figures Inen as^Hl vvlien iIil- s]i^vilii- resisLatire 
of the inateriid had diiniiiislna] to the pre^R^^nt vnlueof f)' 1 ^ 5,10 wliieli, 
for a ,'lii neftier c^imSlepower lamp, a fitariieiit of alK.iiit IW mtllb 
iiieter> in length by (I'Ouri iiiilliinoter in ilia meter w as i iNipiiri'd: for 
a ifo Defni r eiinEllej>c>wer lain[> si filameiir of alH>iit 1150 tiiiUkoeiers 
hy 0115 miUiiueter diameter wsis rvijuirti:!. Thus, in carder to eoii- 
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Ertnid J.T: pniHiml iiiiii lunip for >lnnsliinl voltap^s aiitl illu- 

iinnoiiii|T yjilnvs. v>'0. Inul tu solvii jji^jblppi of <ini'^viii|^ llit^ Uiiila- 
luiii wiitf in suflirim kai^rlli dowjx to a dianivti-r ii or* loillbmr-Eer 
to inillliiictc^r; lliiH WO suoCAOilt^l in (loiii«jr Eifttr Inu^r and iakorU 
oils lidjils. 

Ill -Tiilv, llK):k ivo jjosses.-ad tho fii^t liintaUitu lami» with a [ilainciU 
of ifciMMit lEiitriiiki hT iliaiiadtT. lE had a lijiip-slia[MNl Jihiiiioiil oi 
niilliniotofs Uiu^. aial ii umk 0%>H aiiiini^'L'T^ at volts iiikI frava ;i'r> 
llafni-r caiKl1o|aiwoi" at pfj watl^ |KT oariillo|>owrr. nii thi- laisls 
of iln^‘ liiriirort. ti iaiiip haviii" tho same fpiaUty anil dhoiioroi' of iviro 
inul working at i\w sann' offioiomy on n nO-voll.rin“uit WiiTiUI !ian' 
a lihoiKMil: noD iiiitriiiEotei's lon^^ anil would -l:S 1k*fitM' t'aiitlh> 
IPowrr. 'riii^ ihu^ far Inid jn-ovif^l Lhat the task of [wu- 

laJji|>s for I to volki mid a iiiaAiiiuiiii of 'Jo to *52 ItefmT condir- 
jaiwi^r was Jiot an easy lOie in saTveral 5Ve Innl lo j^oUi- the 

[iroldeni id snitaldy and rtdiahly iLAiii«r i\ lUaitient ruihrr jiioi-e than 
2 fiH-t within a ijlas.s ^Itjlae which shuulEl not in any ^wat 

PAtciil ihe dimensions of Ehe nstial iiu'andi'si^^nt hitiijjs. The first 
and most ntivions oitenipt was mmU\ of ctairsiN by :nllkerin;f So the 
hKipshiE|K" ajul arc oikLiiioilatin^ t!w iiv|niml Ecrkirth of vvin^ hy eiinneeU 
iii|i Severn! snch I sows in within'the hiinp. However, hunps 

made amji iiin^f In I his plan with tw ik lo four tanliiitun liwips pive 
it^nlis wU]<'h were akkyt1kin]| hut sailisfikeloi-y. 

It a|k[anmal dnkt, Jike all ulhcr nietaUie ti In men Is wttieli liEkvr liitli- 
iTlfk fits'ti tistnl for ineanih'S‘4^nt laiikj>s, tniitiiliim wire ?*ofieiis scatHibly 
at the |ein[Hn"tkturi^ altatikisJ wliea ^vorki^l at I'e walls jx^r nkodle- 
jMPwer. To use liKsp-shaja^l nr spiral filaments siinihir lo the earlHHk 
filaments of the eonniLon iikcaniU^-ent bmips was^ tliri'efon', mit of 
(he ipmsiioiL Tlirti^ was no diftiadly in siis|iendiiifr the hMtjis* hill in 
iliac easi^ ihr lamps wthiUI havi; lo la- nseil exchisively in a vertieal 
]iositiikn. sk liiikitalion w hii h we wished to avoid in all riremiistan(»- 
Bi.^ides, siieh a eon si i-i ml link would iioeoi^d Cate staying (hi? liH>[x^tirikkly 
Iei piweikl Elivni from Ikeeuiuin^^ rnlan^ksl with i?aeh ntliej- during 
IranspikFt uf tJkiHiitn|kS- Xor dikl laniiJS Ukside wiiik hM>p-.nf, I'tirnt^iled 
Aviii^ (Hi;. 1) or of jdain i>r li’tprrii^iteil metal rihlwni pve sati-^faetion ■ 
for altlktai^lk the liHii^i witv I'erliiinly rhoi-tened in (hi^ way, theiv 
w en'- rither drii w hacks vvhirh rakisitH:l ns \u EiljEinilou ( his ennsLriieliom 
It soon lM■^^lllle apparent that the one nxid hi snria^s lay in the dirrr- 
tion of di vulinp the filanmiit iiklo a nnnilier of short slrtitf^ht leii^liH 
siipijorted all llieireinbhy insulated h^ddei'S* In this nsEkiiin r we snc- 
mnleil at lust, in SeptemirtT^ IfKtS. in [H'odut'iiip the first really siTv- 
h-ealk]i' lamps for aipknit HD volts. This lamp is illnslrEUrd in Jipunt" 2. 
Ekml il will \ie mh^ii xUni it ronlaiiis two ^jlass disks i^asl to ei mitrid 
wile hiklder: eEipdi disk varrles hilerally tvvelve arms hiivin" small 
jiiKik-s ikl their ends nml imr^idntcw.! fruni each olher. 'riimiijilk Ihesi' 
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twTTity-fonr liookt^ (he ihiii titiilitltmi wiiv is drawri up anti (lowii Iw- 
twwu the two ili-sks. 'I’liis is ix'lievwl lii Iw the first iiieUillic incian* 
(lesLTht 1)111! p for iieiirly 110 vnlrs whirls like I he cMimtiigti (iirbau 
plow lump, eau biini in iiiiy posit inn wliiiLscH'Vi'r. This knip laip- 
plitnl alHHit 30 IlefiuT ciinilieiHiwer on ii !l4-voh i-irtmil lit watts 
JUT eumllepuwer. It htsteil for ‘JIVO liuiirs, and lost {hiririp that tiiiio 
0*5 |a‘r 1 ' 1 ‘nt of its illuiulsuiting power. 

After lliia first pnicucnl success wo redniiblcil our efforts to tinpnive 
the lump further. As fur liack us alwut the middle of October, Ul03» 



We sTire^lwl in mnkinp tlie first 200- volt luntnlnm lamp, which was 
of a design similar to the lamp juat described, hut with ci^teeti arms 
oil each disk and with u pmjuter distmire Isitweeu the two diidfs, I 
may acid at once that it is of interest only us a curiosity, for it has 
•served no practical piir|K)Sc. The length of its filament was 1,350 
III ill I meters and the ilhiminating laJne about tlO Hefner nindlo- 
power. In the eoitrse of further development the form of the frame 
of win* filament fur the IJO-rolt hunp went through diiTereiit stupes, 
the principle of subdivision lieing always foltoweiL Anionp other 
const ructions, we tried aome in which, instead of one long filament, 
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n fuirnlH^r nf t^har\ of wii\‘ wi'n- li-tiNl oii n ^iupporlm" friimit*: 

Xhfrf*^ pieffls, miiiieC'h^l in nmdi* up llit* toliil tuiigtli 

FipiiP" tx^pit^nls ft lamp ihn^ t-nn^irnehsl, ttie wire \mng ilxvA 
oblii|nply in idxtet^ii lurtwiTn l w<i itiMukteil st][>porting 

:-hir^.. Snell tniiips otTer i\w mlviiiitai^n' tluit ?=lH>rr piecxh^ of filsiiiiont 
mil Im.‘ in (ho iitiiiiiifaeti]rt\ !>iil they iiw^ only reliable if the 

wms used in the Iniiip 

jiiv aUstihitely uniform in di- 
iiinrtor and quality, (n the 
end we hitiv^hI iil tile shaifw' 
rofinwnlod in (igure I, vvhidi 
is for no volts, 'Jo i-iinillt'^ 
j>t>wfr, and 1 watts pin' 

Hefiiej- fandlejMiwer, In this 
fortin differing frtmi intst uf 
the preTioiiJi enijrtruvtions, the 
rt'iitral support txiiisists nf ii 
short glass nwl nirryitig two 
disks, iiitn whieh the sinns^ 

IxMit ujiward and tloivnward 
in the stnipe of an mnbridhi^ 
are uast^ The uI^kt stjtr lias 
eleven^ (lie lower twidvn anus 
eueh upi^r airm being in a vf^r- 
tiejil [ da nr mill way iK^twn^u 
the vfTtii'sil planes in which 
two ailjui^iit lowrr iinns lie. 

IVnween tliest^ drren and 
twelve arms, whidi an> lumt 
into limks at their I'luis tlie 
entire lengtii of the Hhniieiit 
is drawn tti a /dj^ag fa slit on. 

Its extremitie^H. htdd by two of 
the lower arm?^, are eonnec'ted 
with the fiHit of the lamp by 
means nf phuinnm strips. 

The fitandajxl type for ttO 
volts 2r^ Hefijer earnllepower and 1 ■'i watts p.r raiidlej)ow^er has a 
ilhitiirnt d50 niiiliiiieters long and DOa inilUiueti^rs in diameter. Tile 
weight of tills iihiiiient is 0-022 gram, so that about -la.OOtJ him[js 
ef>ntniii together 1 ktlograiii of tantalum. The slu^jje. of the gla.ss 
glolw is alia pled to the frame descrilml above. Care has lieen 
taken tt> makr It of a !^ixe not exct^eding the usual maximum ilimen^ 
/wun of uouimoii ijwaindesevnt lamps of the same cmiidkqiower 
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(ii:) tlefjifr nmdlejMiwor IJIJ vnk^). This filmpc' ntrtsrs ii riiimU'r 
of Iit.rkvjil»li> In I ho first insiainv if iit very ^tuhle 

iiinl will sTiiiitl strong shcii'ks wilhoitt tti ih*s A con- 

Hidfnihlo ittiinU'r uf surh Innips sent iirniss iho soil In f«s( ilieir jibilify 
tn withsiiiiid the* harilnhips nif triins|Xjrt niiin? Ijjifk unhurt, iihhoitf'lt 
tln.*y Iiiiii Ix’tMi piirknij just [ikn {.Dtiiiiion glinv Jliiujis. titni ]tt> 
siH'tnjti ritr*? in niiy luspcct hiul takmi in Ihoh- hiiitiHiiig. 'J’ho 
hiiiip hiirms, of ttnirsy. ju uny jmsitiiui, iiiitl ™i, fiiiui’fnrr Ik' held in 
iiiiy kiml nf Httinj;* i’ln* li»hi i^ niih.'i' vvhitw hikJ ami iiji 

fiToct !s purtkulnrly uni form if dm lump is proTidi-.l with a .n-niiinb 
glass <rln)ii% 

\\i! sjiull now pixHWiI tn descriiw tin* dcctrif giiul jj^hotoniotric 
propt-rtius of Llio hirnji and its k'iuivior in jiftiiiil use. XnintTnus 
I rials for lungthy iwritKis of timo tit 1 to f5 watts |H'r nmillrjHWur 
halt* jn-ovi‘(i tJm vast hnjKuiorhy of the tuntaUini hiinp nvei- the 
carhon Jjhim(<hr Jainp iiiidor m|ital t'hvli k iiinl phototiu'lrk ™ri(litiiiiiii 
KAjoussing tills fjmt in Jigmvs, wo itui stale dial the taiilainrn In tup 
coiisiiinosi akiul -W jht cinnil Itws runt'iiL at the same voltage, with the 
i-iiaie intensity of light ami the suine tisefnl life; nr that, at the same 
oe(jn(jiJiy, iis Iife is several rimes thul of the Hirkju tyjan Moreover, 
al all initial eiiieieiiey of 1 -it volts (ler Hefner rainlletjower lla* tanta¬ 
lum la in 11 lias an nveragif life ijuin. sii flu: lent for all praelieal iinuire- 
iiienls, sfi that this niting has ktin stantlariliuHl for ihe lit). volt 
lump. Trials have also proved that tJje lamps have a life of scvenrl 
lumdrv-il hours at I wall is'r Hefner ihariillepowiT, Imt in that ease 
they were verv sensitive m variations of pressure ami often showeil 
an early lii-etwnsi of illuminating |Miwer, The useful life of die 
taiifaliim lainri—L e„ die time within whivh it loses it) |xn iviit of 
Its iiitlial illtJtniniiling |ioner~aver!i«i-s iK-twis-n 4W and (ilN) hours 
at I**'* watts tier Hefner imiilkipower. Some spetritiieus have proved 
lo have a u.seful life of as uiueti as InftXi hoais. The utisoltite life, in 
genera], amounts to W¥l-l,GtX> |,oii»y nmler noniia! wmkitig eomlitioris. 
h’lipther. wo have to remark that the tttntalum lamp hliiekeJw hut 
III e unless it has ts'eii slrongly overhoatwl during ivork in conse- 
ijiienee of pnrliiil short,ei loiiittng of the fllameiit. 

It IS very iuti-i'esting to oliserve tJie k-liavior of the tantnlum 
lamp dll nng the whole worse of its life. The first fin-t woriliv of 
note IS that, lilie iiome eariani lamps, the ilhmiijialing value inm-astri 
at tile iH'giiming. gemirdly after a few litniiN. by jr, to tif) la-r wnt. 
In the Maine way the omisumption of mirwiit ri.scs by ahoiit 3 lo 
p^r €c^nt, xvh\h* the C£>QSiimpti»ii of mnrgT lu I to 1-4 

watLs fx-r eainllr,H>wer, .V fter that t he Siluniimuing valiie in-udimll v 
teeri<as4!s, winJ,. a Ivina's fa md I iig increase of the vonsumptioii of 
energy ik-«ui>. The averiigt* IxJmvior of the Ua-cainllejaiWi-r lamp 
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Kl no vflltH with r«fi*iviit?t' tu its vitriijii^ jwriods lif*» is }<liown in 
ilw fullowiiij;' t^blc: 
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hflUT*. 
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fiMwem. 
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»» 1 
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Tlu^ initial iniToaso cif illnniinntiii^ vhUk' atiil of riirrvrit 
ii> iIoijIhIom; <-nitstHl bv ii I'liuriyv in tin* stnirtiire nf thi* taiitaluiu 
wirv* tills tn’iiig dC' 

('tint[HInil’ll by u ixHjnctioii 
of ni^istaiict’ line], 

<|iu<iilly, of tli<> phunonionn 
rc^iihin^ thcivfroin. IVc 
limy say at onoe tliat iiftiir 
a tTi’UiiiJ aiiiuiint of u$c tho 
filuiimiit presents a raiiioi] 

olianj^'o in iip|i«Mmini.v whirti 
virwi'il ivitli the naked eye- 
Whilr till* fresh filament 
lias u iHTfeellysmnnthand 
oylinilrieul siirfiu^*, it at- 
rilling u (leenlinrly giislon- 
in If ssjXH't fis it prows okh 
so that II lamp luivinp 
served foi* sonic time can 
bi? readily ilisttiignished 
fnitii a new liimp, T^lien 
liMikml at under the niicnmcopi-, tins filament that lias bumeJ for u 
limptli of time sliows a clear tendency toward contraction and fomiii' 
lion of ilropti or Ixtidi^- Fipiin.' ii is an ilhistrutiuii of a piece of 
tilaiiiciit. in ita fresh state and of the same piiMSJ after l.dOt) honrs of 
siTvicc. the speeitnen in each eniic betnp magnified one luindred timesT 
Ihis priidiiiil shortculnp of live hlament ran also iw obj«‘rviH| in the 
Iani|)s themselves, and otters a further ind lent ion of the api* of a lamp. 

I' ipure (; represents the filurnerit frame of a new lamp. It will be 
iioliei'il that the laiitaliim wire is led tip and down nnd Imtips loi>!ic 
on (In? sti]i|Hirtinp frame in easy wide arches, without sharp bends, 
su uair-la 



rtG. iK—T khUJuiq ttlaiiiiKtiL, J'dTiI. A friuno 

ntHf Kfi«r ],Cn» iji m fiew luup, 
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THK TANTALUM LAMP- 


Hill iifltT Ix^ing U5^d (ot rwine liinw Uiv i>f lli« lamp qint*; 

ililFuruiit. As slitiwii in ligiin^ T, tli« lias eontnicti'N;!, tlit! widi^ 
iiirljosi huvv dbappoar^il aiid sharp-i>uinted angles have taken their 
plai.ie. 

The Ijchttvior of the^ laiiijts is moat |>&ciiliar when the Rlainent 
liEis hiirnl tiirmigli. ’Wliih" ivith all other ineandisMteiii lamps llie 
burning thruiigli of Uie tihimeiit in tantaniuutil to the eeonomieal 
tleutli of the lamp. U limy tiapiM-u with laiitiilntii liiriijis Lliiit they 
burn through several limes without Imng retiderLHl useless; on the 
wulrury. each Van fitng thiTuigh U foliowetl by an ini-rease^ often 
ccaiaklenibic, of the illuminating (xjwer. This jKKJulinr reifiiili is 
line to the fiKl thrtt in luany etiaea a broken wire comes in 
with its iieigli^K>r. so that the circuit is iigiuii pstablbihcJ, A part 



of the Hlament is thus cut out of the circuit, anti the Inmp conse- 
c|ueutly burns more intensely, imJ scuuetimea even loo intensely, lu 
which case, of nnly a short sjian of life is left to it. Yet wo 

hflve Iiatl iiion' than otie laiui> under oliservatioiL the ill ament of 
which hrohe for ii fir^t time after a t^ilmrt jH-rii.Hl of service and then 
broke rr(TeiiteilIy, hut nolwithslundiiig tlib the lamp lived mom ihan 
l,S)itK» hours, Wq have often S 5 iicceetlefl in n'ndering a lamp with a 
hiTiki-n iilameut servimtlde ugaiii by lapping it to bring the broken 
piLH^* into contact with ils neightajc. Figure H represents the frame 
of a lit 111 p in vvhicli tlie Hhiiiavnt was biiriiL tlin>ugh in tliree places^ 
and yet ifiadinui^l to do sf^rvice. For the sake of clearness^ the 
laick spans of the Rtaiuenl have onutlctl m the ilrawing^ while 
llu!' fnml spans which were carrying the current are drawn in 
siMxmiUy heavy lines* 
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It nuist further lit' iiioiitionod lJiiiL iiflrr serving for some iinn\ 
suy '200 to ^500 hour^ tlu^ luntuluiu fitiiiiiviit It^-s a <]tial of its 

iiirfrlianit'td resLstiuice, while, jis jins stute<i liy Ikn-ttir \‘on 

Ihiltoiu Imitiiliiiii wire, wUm upvt, hias n gruailer tensile .struhgili ttytii 
stwfL It Iirlttle und will lirejik eii==ily iji tlie txjiirsc ¥jf iLh 

life lifi 11 fiknieid* It is therefore ndvisaible when bmps titiVe si^rvrd 
fur some time not to remove them from their old fitfinjfs nml put 
Eliem Into new ones, as that might eiiMlIy cause ilie filiimcTit to break. 
Now lamps are ntit very sensitive tu strong shocks, evi'ii while liuro- 
ing* but when this iihenition In the lihitnent has OLturri'i] it is well So 
preserve I hem from slirM:ks, 




The U'havior uf the tiiritalnm hunp under a very grt'iit incivaM* of 
voltag!' is of siMiciiil interc'st to the iiiniiah^^eiit4]iJn|j imiket\ As 
WHS tu be ex|>eeled* the tiials 
imule in this resjxst have iilsu 
slit>wn the sut>eiiurity of this 
lamp over tlm cerlion JLmi[K Tt 
has lioeii usti^rlEn'inKl that txinta- 
Imn Isnips for 110 volts^ -25 Hef¬ 
ner {-jim11e2H»w^er and 1 -5 waits 
j)er ejimllepower only hum 
threaigh at 2ts0 to HfNt volts if 
Uie pressiiri' b increjiseil slow ly 
and grailually, while with car- 
Imhi bmps designed to work im- 
diT the same ronditioiis ncithing 
like that figure mn Iw olilaincil. 

The sii|)eriority of the tantalimi 


himp over the carbon lamp with Fra, VKTliafiJfl fit ftsbuiillcij^ ir|is ol 
rvfpird tublarkeiiiJiffoflJitj^lass unmiumuwith^rbeo. 

fjtulK.' i!)iii lilt.) bi* prnvttl ill H f(*w hbtirs hy mtaiiN nf t'CHiipniiitivi! 
burnifiir imls aL nUnit 30 f^ir t't'nt ovcrltHid, 

Atmthor iidvantii|^ uf the tehtnluiu luntp ovor tlie ciirljoit !iiiii|) is 
tlmt the fejsistantie of tmitnhim, like that of all other iiHitiib, Mraiigly 
increiisea witli the rise of teiiUJenUuru, while enrixiri is |(ii!)ivl to 
%Urniiiish in nsiidiiiice when it la hot. In fifrijre H Ilu> vnriiitioti of 
the resiirtiiiice of tiuitiiliiiti iind of earlmii as u fuoctioji of the vnltiige 
is praplik'nlly KjprpscntiMj, ihe im'siiim* iteitig inintitiierl as HJO volts 
and thfl resistant® at 100 iirhitrnry unit!, when the eifirieney js 1 ■ S 
w atts per Ifcfiier (‘aniile|Miwt*r, so I hat for eneh p^‘^ wnt i>f vuriation 
of volta^* the n'Sfietliyp jHTeentngt" of uiruition of n^tstuoc® is 
shown. It will U* es>eii h\ the first instam® that the rewistanw e>f the 
taotiilnoi inereases to niont thim five tiroes Its ori/;Liiiil viilne from the 
eolti state to 1 ’fi wntt-s per Heftier cHmlleiMiiwer. while the r®sistiiiirc> 
of the cartKiii dccrenses to about onediiijf of iti hiitkl value. It iviiJ 
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fivrllw'r U* nolicwl thul pv(»n uflcrwards the iioslstancc of tantalum 
gin's tni rising, tthilo the rwiislnntf of cnriwti keeps ilroppiiig. 
Then'fore the itiemse or Uei’-reasi' of prt'ssiire eiiiises the strength of 
cunviit. uiul with it the illiiiiiiiiuliog value, to rise or fall at a (piieker 
mk* in the earlain lump than in the tantalum tiuiiji, aiul, I'onsinuKtitly, 
tin; hitter is less setLsitive to varialioiis of pressure than the former. 

[lut'ing thus n^iUetl the w'lmle history of the ilevelopnietit of the 
tiinlftlimi lamp uinl fully eiitertHJ into a eritieul nunparistm Uaween 
St ami the rarlnm Hlament lamp, we nowl setiriwly luhl that we ilo 
not ill ten il, of course, to la' satisfieil with what we have uliisatly 
uhtaineii. I'i*r the time lieing, however, atnl until a larger bu1li.iiiig 
has Uvn erectiMI for the pntdurtioii of tiuitalmn, our firm has resolveil 
to los.‘ji to the tyi>e for which then^ is an imnH*diiite pnu-tirwl ilemancL 
Thnt is the lump for Itttt to latl volts, which supplies 1 tefiier 
I'iiiiilleimwer nt 110 volts, or will have a higher nr lower ilhiiiiinat- 
iiig value if worketl at com'sfKmdiiigly higher ifr lower voltages. Iti 
I'Oiieliisioh. I wuukl n^iaipitiilate the jijuja’rlii'S which we eluim as 
jai-uliareharaL-tcristiesof ouritiveitlion as follows: 

1. Tlie tiuitiiluiii hiiiip has a filament made of a nietallii: eoinlin> 
tor, and burns at once ou living witmerltd without any previous 
heating. 

‘i. The light-giving wire is pn'pnreil hy melting iu a vaemim ami 
drawing. It is tough even in the cukl state, and can therefore Ixi 
troileil iirul fixeil in the lamp when cold. 

3. A ri'lalively great length of wire can lie plami in a simple mnn- 
ner w'ithiti a biilli of ordinary' iliinciiSEOiis. 

4. Tantalum oni exists in considcnihte ipiantitii« and can 1 mi easily 
priM'iiml. 

.*>. Similar principles of tnutmeiit can Iw inlhibili'd to other mvlnls 
of a very high luvlting point. 


SOMK liKPINKMHXTS MECIIAXTCAL SCrKXCK.^ 


By Amjuhli^e Swaaet. Clrivhiml. Ohln. 


A^i we o[>en tKiH* * the twoiity-fifth ii.niiiu;il iiiiwBng of the AnuTieun 
8cK*iety of Mp<':liJ:Bi!eiil Etii^uwis, ilu^. histor’y nf tlie i^cKiiety for ii 
i|ii]irter of ii miiury iM^forr 11 ^ 1 , iinil it h itn <HWsioix when it is 

^»f^[>4via!ly ftpproprinile to riiiike swmii* inrtitinn of Uie |^4)WLli iukI 
of rlu‘.^itcietT Kinoe it wiu^ nr|pioiK^Hh 
At llio lie|rinTnng of thi* society wlso wnuhl liiive iliimt to prrdirt 
rhr wonrlerfiil advance that has been matte In nicchniiicat 
Tijrn^ iiM]t>eil ii lielii for work ftJr just siifli ti society, llio 
Itjii^ list of iiitaHiiip^ wlsich have Imh-ii Sd fully sitteiukal and ho vohi- 
ahle to I tic meiolH^rst tlic traiisactioiiHf with their m^ord.s of Euiilrt?^^, 
IInil iliseiiHsiuiis Ijy iOeti uf e3E|ierieiH'e iti Jieofly cveiy bmiieli 
of uuadmnimt eji^tii'i‘ringt tnul the constant j^m tli of I he ^sfMacty 
until Sit tlie (irrst^nt tiiiie it has a menilwrship of nearly all 

to ^hoiiV that fnaii the licj^uiunjy it lm±» la^eii an earnest aiitl pm- 
^rri^ive organixtitiofi, niu! a most iiii|Portant faelor in tJie pnigress 
of riiraduinical ,‘kdeiu'e tunl of the meehanir arts. 

Not only thfRie of uk who weiv eoiintetl amoii^ its first iueniliet>{« 
lint those who fnati year to year have iK^en atUle^l to jLs iiLeiuliershipt 
may well fiad j^roiid of its spleriitid nT-urd. 

'Jlie S4'o|x^ and iEdIneiiei- of llie stieiety. which has b»eii ronsiantly 
iiUTi^sing in tlte past, will fairely itailiiims and never wils it.s futon" 
hrij;hter than at jires^nt 

For the subject of mV address ] wish to S|n>^ik of a few of those 
luethfHls and uieeliaiilsms which have been develo[M.vi unil 
til such a degree of refinement that they may lx* eonsiileriNl as nI most 
lieyond ilie praeticraL o?id yet wers* it not for siii-h ndiiieriunits they 
ix>uhl not possibly be made to sx^rve the utilibiriart |>urptjses whii-h 
make thi^ii <if surh iiupstintalde viihie tn iis nlh 

The division and the iiiensiireineiit of time b to-day, as it has \nm 
for agi’s* among the most imjnirtant of the siibjcH'ts nffeeiing the web 
fare iif nmnkind,and ns time has rolleil on anti tlien^ has Ixx^n a la-tler 

a 11*i4«klent> jailing Aiiietinin &x:^ety af Mcebanical Eii^SitecrR, Hixs'UiUt 

*k ICeprlnteiJ frtim nattior’a i\imH'teil eopy. 
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nt the ljn>s i^iiVdroiTi^ the tJiiivei><i\ neuivr mul iieun^r 
hiis Irh^h I he ]i|>[)rtiEirh li» |ivrfiX'tioTfc in the T^'orking nut nf thet^e dif- 
JU'iilt prnhIetiiH, but the many limitiilion^s uiiritMiiidhi”^ them liiive 
jilwjivs kept their full dilution Fome^vhere in the fiitijtt?. 

Tile diurnat revoliitinn of tlie earthy ^vliirli ^ivts the sidiir ihi%\ nnd 
tin* revolutjtJii nf the euHjj aroiiiul the suiu ihe i^ltir yeai% sire the 
ikrhitrury itivisintLS of time nmrkeii cdf with Lhe nlmtic^t predshm 
hy llie iTdeislial lHiflie^{ siiul wliilt* the length uf ihe s^ohir titiy haH, 
from IhToiv the ('hristisin eni, Wn fairly well deline<K the length of 
the r^>hir year was but Mpjiroximately known until williiu a few him- 
dmi years. 

The leiigtii uf the year as TOuiitefi hy the Julini] ralendai' waw Um 
long hy eleven iiiiniile:^ ami fourteen !^i:t>iKl.s. aiu^ thiiH: error aimaiiiiiul 
to ten full day^ in the ^Ixk^ui limnJred veal's friirii the time tlie 
duliiin ralemlar went into effet^t nutil the intrmliuiion of tin- tiie- 
gorinn iiilemhir. 

A few yi^urs ago* when vi?iiting the ^h^tieall fMiservatory. J was 
partieiihirly iuten'isteil in ihe fhvgorisiii towen whieh fnniis a part of 
the Vatiraii Library Huikling. After [ne^iug ihniugh a ihuhInt of 
nxniis whieh nre Used in eonneetion with the ntiservat^iry* when near 
the top of the luwer, 1 was taken into tliir spacious and la'aiuifnl 
mieiidar rtwrun* tlie wjilk of wlurh are covertal with paintings nf the 
highi-sE order^ cxcjcutofl centuries ago, niKler the ilirection of I^ojx* 
tirL'gory XIII. In ihe eenler of the i^Kim and forming a pari uf the 
ilixn' tiien* was a largi' mar hie. sliih, on whieh was cut a tine line 
exactly in the true meridiam and iijam the line wits u s|aHnii] niFirk 
wliieh inrJic^uteil tlie uliittuie of ihe sun at nmm of it ct^rinin day* 
ih\ the milh wullj near the top of the rocaitj there wus a smnll aper¬ 
ture through wdiieh the din-et rays of the sun pa:^qse{l at umu, imdet-t- 
iiigii bright s|xit on the meriiihui line. 

All of this had Imui plajmed and executed hj ilm astronomers in 
onler tliat they Jiiight demonstrato ihe neiessity of rtTomiiiig the 
cidendEin and when at rifMUi on the 11th of A!iiMt, IfiS'i* Poiw‘ (in^g- 
ory sow that the altitude of the siin sis slumui hy the lienm uf liglit 
was fiot for tind parlii itlar davt but for the day ton days later, he 
dirwti'd til Lit fen days lie stricken fmiii the calendar, and that rlay 
should k* the aisl of March instead of the lUh. 

With siU'li itrtfisinii Jiad thtt nstronompi’s tivo tnif! 

li'iipth of the your (hat our pre^nt CHleiulkr, with its irihTnilntioiis, 
will cijiitinnc on for twenty tliousuTiil yeurs with njj urror tint to e\- 
ctiod II siiifjle day. 

Tin* lino on the inurlilo slab imd (hn iiportnrp thrniifrfi the wall of 
ihn culenilar irsiin wero liovicon simph' in the ejctreme. and in this day 
nf instruinotits snoli n methiHl would hiiitlly be cinisidwrnd, yet they 
Mirvotl their purjKHej udinirahly, and the idaeing of that line iiu tin: 
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ivtw HiiTitliuri. wjiU nii aui'iimr^v ui^ver lit'fon' iiUfiiiitHk wsis i‘i>iist<1- 
mvil oiK* Ilf (hi* sL'iuJitiiie Eii'hk'Vi^iiiyiitH of sl^;p^ 

Silica an niiktiiovn trine the iljiv hsi^ lieeii EliviElnl into tweniy^fnijr 
1 1 ours. El ml iis civilizjition bus uilviineeil the Iwn the lu-- 

^■x'ssily for the iitinost preeiision iii the njeaKinTiiient of midi hour with 
its suUli visions* 

I'he sun iliiil is not only (he c^arlir^t^ hut the iniast iiitei'ivsLlnjLr ol lill 
the rinniennis airran^'iiiviits tlnit Inive ileviRHl for meastiriii^ 

(he tlLvLsions of the ihiy. NotwithstuiKlin^ its LhiiUiitions, it Inis * 
(«fj] II sttbjtHH wiiidi has iittriirlist the lirighti>t iniiidH for 
Within tliese laiter years there has l>een a reiKnvnl interest in ibis un¬ 
dent tiniekt^j>en not only in enjjying the tyjK’s of ilialsn. wliieli nw 
vahialde lK*eanse of their j^ntiqnity. bnt in workingr out nei^' fonns. 
tiecently n new dial has tx*en inventeil hy whii'h the mys of the smi 
wiJI iiidiejite the true mean time for eaeh day of the yeair with ini 
error not to esct^eil one iiiitiiiLi^ 

The hour ^lass;, whidi Lvalue later, was considei'od a tiitadi more; 
pnietiiai] tiiethod. iiiasinneli eis ll i-ouhl la* tis^nl either diiy or ni^ht, 
and latTiiiM? it< was ni.>t ronihu’il to ei partieidar Ira^ation; how% 
ever, as a tiniekne|M^r it wiis nut Nitisfadory, even in tlutse early 
ihiys, 

'riie elej>syilrn* nr water doekj whidi is supjioseil tn have l>een in¬ 
vented by the (imltvS was fnund to a lundi 1 Hotter tiinekisqicn' than 
rdiher the siin dial or liuur and it was a ^ixait step in Lnlvani'e 

luivard the a ecu rote itiensurenient of time. 

Thesi* water elnt.-ks are to this day iis^d extensively in the Enst, 
nion^ es[H4daUy in China* 'rin>si* litsl nsi*d hy the flin^ks (^msisti'd 
of two water jars arnvn^t^l thal the >va(er from the upjwr ran into 
the lower* and the time of ilay was determhnHl hy iiieasiiriiij^r lht< 
depth of water in the npper jar* and at sunrise eadi ihiy the water 
w as retnrneil to the npjMw jfir. In the t'ily af Ihintnn theiv is a w'aler 
eha^k whieh has U^u rniiiiin^ for eij,dit hnmlred yesirs, and tit the 
time it is the stJiiMlard cha-k of ihiit dty* This ekK-k ronsisis 
(>f four w'Eiter jars, eadi haviiij^ a i^apiirity of S nr tO ijaltous, llie 
jars i\w piaeed one aljove the uther In the foriii of n temll.s^ the 
llim* iipjH^r ont^s Ihsiiijj priiviilisl with a sinsiU ordie't* tiiNir the UiMnni 
ihrnti^di which the water drops into die jtir next iMdnw, mu] so tm 
flown from one to tlie oilier until die water reaches die liovest or 
iv^dsterini^ jar, fn this then' is a ficwil, to wliidi Is attacheit im up¬ 
right, havinir ^^aduations f<ir the hours iiinl [iiirLs of hnui-s, ami as 
the w'siler risos the time ('an lx* Eleterinined iiy tiotiiifr the height of 
the float in reluti{)ii t-o the cnisshjir iil the lop nf die jar* 

In this impnivrd form of water duck the vnriatiiin in the tlow nf 
w‘ater due (o the dilferpiiee in height is ovcreoine liy tniving n ^^ries 
nf Jars, die out lei of the npjX'r Ixdng so graduated tlnil there is hut 
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little varmtioii in tlio height of water in the 5feitnit1 Jut, mul in thn 
rhird tho lun^lit rvniain-? fjmotiijqtlly iinifurtn. eIiii^ inb^iidn^ ll t-iiri- 
filimt hmd for ihe walt-r whii;!i. ^rnprs into the re^isterin*? jiir. At 
the Ijc^nnin^r ijf eai-h ilay (lie wnter h rakeii fnnii Mu\\- asid ntiTH'tl 
np II flight (if stepw to ihe Uip. 

That an iiiriiiigiMiienE }ia> s^ane eleinenl^^ favornble tn ihe jiiv 
nnrate tiieLiMtirv.JneiiL nf (lierti aui 1 k‘ no (luiifa, IL rerLiiinly lin^ 
tlie <4einvnt cjf ^ImpIiciLv, anrl no1 withstanding itfS long .serviuiv the 
nnlv wear notiecalde was ('niiliiuHl in the i^eps lea i ting t<i lire ii|>- 
pin- jar. 

11iK:k&;t}f Llie preisein ty|>e, iilthotigh as far liflek vlh I lie twelfth 
eenlnn". and fKj^ibly earlier, were leit fair tiiiiekw-pers until -sevt^ral 
^'enturk^ later. These wliieh the aslnjiiomei-ii iiswl in thiar nlsj^Teii- 
Inrhis al iheeinl of (he hftiwdi i^'iitnry weri^ sn nnndiaipfce ihat itnM:l- 
iliiHl forms of the rIejjHvdra-H of ifir aiieientii were iisi^d, and jls diev 
did: nnl prove to •^arisfai-tnry* nitist of the fdisi^rvatloiis were made 
W'ilhiMK the of doekiv 

Ihilileo^s lif^antifiil ilis(X>verv of ilie isfK'hrnniHtn <if rla* |^H^ndnlii.m 
from the t^wingiiig ehandelier in tin* nitlnalml at Pisa was of gioni 
I'jilia!! in nian_v liut in none nioi'^e tlian in itss applh^tioii 

to the ineasnreiaent of liiiieu 

Soon after tluil diseweiy the Knglidi dtK‘k makers Uraliani. 

invented tin- rnernairial |M-iuiu!niiu liy wdiii'h thi^ variation in iti^ 
length raiiHHl by ihe ilifferi'nia* in lempuraLiire wils fully efimiMUiHEaUHK 
and some years IjiIct MarriHii], ainitlii'r Kiiglish drs^k luakerjnvented 
a ixini|am'sitijig pt^nduliiiin which ennsisted of a ^u'ies of metal Iwirs 
having difTcreiil rwlfieients of expansion—so that two himdri-d years 
ago. as it is to-day, the jx^iKlnhiiii was ihe iii^are^ of all tlie 

devfi^»H that have fwtm employi^il for governing ih' ihiu trolling (he 
nmtions of a dcKrk iin\-imnisnn 

Every part of (he ekw/k down to the mimitCRt detail Usi^; lieim the 
subjiH“l of study ainl iiiipnivi^rnent, and diM^ks art* mmh^ and adjnsteil 
with Piidi pr(4 isiori nml delieyev tlial in testing them the qii(«Jtion is 
within liow small a fnieliuii of a srf'ond will they riiii. Xot c^mtetit 
with llieir miirvelnus |KTfornnmi^( when undi^r tu>rnial iroiKliticmsT 
aoine of the finest nstronomh'al docks ntv sumnnidiHl hy glass or 
mcla! eases, in which a partial vitcuiim is niairitaineil, and in iirder 
that tlie inuy nut lie o|ieiie(l ov dbiurlMHj the winding is dom- 
uiitomatleany by means of eli4:trieity. ihe fn^fiuency of IJie winding 
ill some being as often oiits* (‘very minnte. I'liese dcK-ki^ an" 
spd up ill iirs|Ssdjilly (a>nstnirted rooiiL^ or iitidergnnind vaults, when* 
they are fnn^ from jar or vihrMtion, whert^ the ti-ni|xuiiturL» and 
haroiuetrie conditions nniain [jnni irally (^mstant, and when* every 
possible preiTiiition h taken to further ndnlmi^* the (>rrors of the 
mulling rale. 
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A (4(:K’k hi (}ii‘ ol>^*rvtitnry ;it lii'rhii lipn rim fcH' i^'ivt'nil iiioiUh^^ 
HInIct ihi^ fiivtmililt* i'liiidJthiiiiH wiili ii tuiv hiivinfr si iiioiiii fmH' 
of liyt Eirtiiiii om-^lliaLL^uiiJlh^^ tif ii |K>r i\Ay iiikI ei iiiiixiimim 

rrrur of thirty osifi-thuti^iiiiiilth^H uf it I ]jer dsiy. 

AiiotliiT rloi'ki iiiritalliHl nt !lio olMT%'sitory t>f SiHiiml of Ap- 
[AU*tl at rit^vrlamU niiming iimlrr similnr i*oin:lhiontJ^ als^i 

hiis Jt i!ii-aii (TJ'or of fioi:-lhoiis4iiHllli^i of El ^I’Toriil |K?’r i!ay% with 

1 % iim-^itiiiim rrror for sovpmJ montitH itf I Hit twrnty-two onr-thoip- 
of a serniiil (x^r <lay. 

Thitse lilt:* iiotnlili* rxiiiiiplpTS of the present Htatc of tlie art of rlin-k 
milking niiil ^ihim.- the womlfirfiil pretrision with wliif4i iiihoite iiiter- 
viils of time L-jiiL l.jc iiieaisuml. 

Vmm thu liipfce of rlie iiiviMitiori of Peter llele, in MTT, of the 
“■ Xiiremhiirg tmimauxl or piM^krt eluek,” whirh m|ijijtHl 

wiiiiHii^ twiw si (lay suhI varied siu hoiirnml a htilf lii the saiiiie leiigtl* 
of Eiriu\ I lie ilrVelo|mieiit of tin- wateh hsi:^ kept p!lix> w HIl lh(* 
^mother idock EitiiL followed ela^iely to h in tiuie^kf^rpin^ qiailitif*^^ 

Tln!=4e imirvidoLis litde iiiEidjiiie^^ whether inEide at the hoDK^ of the 
;ino»njr the hilk rtfiii iiiomitiihix of SAvit/iwhimh wheit^ ilie 
xkill itM[iiiitKl for tiSEikhi^ n single piirt hiiH tjh?en liiindeil (town from 
pen era t ion lu /liri-nenititiii, or inaile in I he ^p-eiis. fsietorie^s of this m oTi- 
trv* whei'i! fully ^i,(IU0XKK3' liigli-p'iule inoveineiit>E are tnriKtil init 
nzvniialiy iiiid wlieie the hkill of the workniipn has lieen siippleineiUi^sl 
t>y iimtlerri inetlicHls iitol inaehinen% aie, iiolwithstaittlSii^ llo^ ilitfieiil- 
ties sitlemliiijj^ their inanufaetuix^, prutluref! txi dmi|iJy to within 
tlie reach of 3iljtiot>l everyone. 

The liir^T WLitrh^ (nr ship ehrononieter^ with iti^ f'^npemeiii so 
cielieotdy inatie ninl ndjtihted; that it iimst iihvays la? kept in the 
Slime jiositioh, W‘as r^miily irnproviHl through the etfoils of tin* Brit¬ 
ish tioveriiment in If 14 hy ofTeriiig reivards c»f teiu tiftiM n, ami twenty 
t honsuiiil (HJiinds to any w lu^ slimild make ehrononTi*Sei-s I hat would 
nin s« aix'iirately tluO the lotiitiLmle of a ship at si^a (andd W* deter- 
rnified wirtiin iSts* 40, and 'kJ lljirzasmu llu^ livventor of the 

iaini|A-tisatitig |aoididEiiii ami the cx>m|a^nsating hidaiH?o, wdik-h is now 
osetl in watches, sitt^wdetl Jn making ii ehmnoiniUer wliii-lo nfler 
tauog tested on ei long vioiigi^, wui? found to rim cdfisety thiO the 
jM?sttii>n of the ship was detormiried within LS iiiilesi, and he was 
llien^fort' |)uid the full nwnrd of Thai hislorie rlinaioiio ter. 

^vlikh marked a new era in iiavigiitioii, is noiv niimlHOi^l among the 
treasiI res of the f t re<ai w^irh (>1 viitiiry, 

ships sire i^ipiiiiiMHl wilfi (Imuionu^ters so actnrate nnd so 
n-liidde nuii wdth sexLints of siich precision tiuit luivigators ('^in 
detimnine ihi ir position in iatitiide and longitude within ti few miles, 
'rfien^foiv, w ith the ineiVEisetl s|M!i^] uf the [>owerfui shi[iF, nirrxdng 
huiidi'etls or even thousands of passengers^ togutlier with tlieir vsil- 


SsOMf: 11^KF1NK:MK^^^^ MKCHAJaCAL SCIENCE* 


]4i\ 

n!.r|^^fnvs lhi> luftlnwls nm\ iMruiumtiS in nfivi^^Uuiit hiive 

lHN.ni iiiipiT^NHl ;iis to ^1x^1 rlv tlitniiiL^h xUif in ci'ossinjf lIhj* 

I'he jKTfyctioii ttlliiiniH.! in lliy niuiisurtNiivnt ol timo^ wliich is of 
sucli iirtictioil ^ ilIto'! in ruMrly ovory s|iliori" nf life?, wonlil not 

hnvi' l«N«n won- it not for lln* oven ivfijiemenss that 

liLivo rharrsHori^^Ml tiu- ins-thcHls nut] iiislninionls used !jy tlit* iislmnio 
tiwv in <liierininiri 4 i slie loiifrlh of ihe eby nm\ of the your, which aro 
rln* fiirnhiinoiital slimtlarfls of tinie- 

Tho cti vision of Iho circle a ml tlio iiieasiireTnont of jin<afhNi httve 
ever Ihn-ei airnon^ the ini^>lvivl prohloiiiaj of thv astrniiomon yet in the 
instruineNiLs iist^I Piy him cNn-li's hove fnrtiiiNl ii EuofJt inijKWlajjt piirt, 

In foiv iho teh^iNip' wjis itrvontisi, Ty<>ho Bmhv, Ihc ilaninh 
tiKiriunnticr, tlic fniiutler <jf nimlcrn jistroiioiuy/- tNmslrncteil for hin 
uljscrvalory inslniineiits of viiriims ktriils ininn^ ^nidnaUNl circles 
»nil ansof riiirW ITis instrimicnls for the jmrt were improve- 
imnits on tlnjsi* iisinI !iy Amhlriii jtstff»iif>nipr^ in the eighth mul ninth 
cvnlnries, iiml ihc^in torn wcixM-opkNl after ^irniJnr Jiistrinnents usctl 
liy the f hwks iiml ii iIiueikuiH years previon^^ tun] it is sup- 

|M>*5ef| ih[it such snstrunicnls wen^ iiwimI by the Chiricse nt nii even 
earlier |h>rhML so thai frEadiLati.Mj Lirclcs hove ™mc tlnwn to m from 
I he far-ntf si^etv 

Thc liiEj^^er I he htslin^ the mon^ amirale ilm tfnnliniUnns, tv ns the 
principle upon which tlie e:irly Uistrnments were mode. The Ara* 
Imiiis in jibjiit the yetii ItKH* built a soKlunt with a dO-fcMit radius 
and a riiuelninl od(h n 2l-fnnt nnlins, but to Tycho Bmhe is due the 
cits lit nf eonstrEJCtin^ instruments having circles nitieli smaller in 
dijimeler uEid p-iidiiEited iviih i ^rciitm* jin'cisimi thnn ever UTens 
It wrm hy the nsi- of such improved tiiHtniments uf hm own rimkiiig. 
ami hy his Eil^-rniEions w hich wen- rmide wdthimt n telu^nj>G or any 
Ejnim^^ of insi^itlientiom that lie was able tn ^ive the positions of a 
nnmlH^r of star^ within Jess than one minute of ai\r fn^rri the 
|jni^itioi^s pvrn hy inralern Eislrnnomers. 

The ^admitinn nf an H.fcH>i nmnil eirele in iTifn hy (inihann of 
En/rlntid, fur the Xallmiiil tHisi rvalory, iiiiii of an S-fof4 qmuTnini 
by iiird. in wert- notable stejis in advamx^ in the divisinn nf the 
eiivle and tlie mi-asnrenamt of atif^li s; hut Hiese anil similar instni^ 
iiients, Ttlt hough their eilieiency wsi:^ grt^itty Eitigumented hy the use of 
the tele^/ijjM-, fuivc U*en siipphintefl by others moi-e jinietlciil, 

'rhe drtmlar dividing engine wasTniide in IT1« by lleiity Hind- 
ley. rd Vork, Kngknd, for eirttiiig the teeth nf vliK-k wheeK atid it is 
mliwtiiig fn note that in ihe samp year iruntsmaim, smother elock- 
maker. of ShelflekI, invented the prno-ss of uuiliiiig crncilile steely 
tlnit he luighl have a metal Miiitsilde for the springs of Lis docks. 
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<?f thvL Mn-i'j'zil i-ji^JiiL>t3 ti>»*itriirtetl liitiT the imo iiiusl 
siiul rupn-HtHitin^^ Lhe wst; I lint iiiiide l>y [{iiiiis^lifH 

ill 1TT7. Tiii_^ tiiiL(iiiJ4iiticf In it^ movements, wais iiinile es|je- 

riiilly for pmduulliijif inreles^ uiui Ikh-uhia' of the? precJisiuii with 

w4iich he ilividwl the eirrltw of thi* iiiKtriihienl^ Usi'il by tlie fiinerti- 
meni llie Inirird of Inrij^ituiio aiwnrthHl hldi the ^lini nf £ijLn« A fur- 
ihi^r JiJiil must yK>lent rertignition of ihe ext'ellence of Ills work lu 
I he fiict tlisil fill siilise[|]|ent nirmlar fiivi fling engines hiive follnweil 
rlcjsf^y the j^iuie gimvrail ]>rincij>les of instruction enilxKlit*^] in the 
llbUiisikn engine. 

It JH most grntifyiug to sitl those who Jire intcrestefl in TOnchnuieiil 
prugresri thot llie Rjinisdeti engine hss prf^rvtHl tIu'ougliniLt ull 

these years and now stands hi the Museum iif the Hmithsimhiii Insti¬ 
tution at Wiisliingluii us 11 nionument to the nne who mmh^ it und us 
lh« lH?st exuinpie of thut time of the art of gniduating eirdes. 

Miiny excellent dividing engines have l)een inude thut ure quite 
sufficient in [mint of necnracy for the work for which timy were 
intendcih Smt the [x^rfeetinii refjnired in the grftfUiation of circles for 
ttstronomiriil instruments is ±mch Unit it has liefui found to iie one fif 
the most difficult of all mc^fiunitTuf [>ruhlems to miike un engine thut 
will meet sucii requireiiieuts. 

In such 11 n engine the chief esseiitlul is tliat ihe spipdle ruiTying 
the niester [>lutc diflll l»e m nearly rrmud and sis dosi?ly !ilteil iti its 
l>euriugs as is [Hissilile, for the degree* of f'xwlleuce with which I hut 
work in done deterininei; hoW‘ closely a eirclp can lie divided. 

It seems almost incredible tliut ii well-luhrimted spimlle of 4 
indies in tiiaineter at its largest i>urt and ta[ierLng tluxs^'iiuairters of 
ati inch to the foot cain k* made so nearly round and so closely lilted 
ill its kuirings that a. movement of onc-tlionsandth of Jiii inch in or 
uut of bearings w^ill jti om? cu^ c^ijse it to turn with dilficiilty 
and in the other with fjerfet-t fretslmiij yet this has Ix^en foiitul to 
wUhiu die limits of iiuxffiaivical refinements. 

The greati'st iiccurucV tlois far iiituirifHl in such engines is one 
s4.a*ond of are, w^hlch arc, with a radius t>f ft rniks, equak 1 inch, and 
at 20 inches, which is the mdiiis of the silver ring upon which the 
graduations on the master plate are made, a line onc-thuusaruttli of 
an irscli in width is cf|ual io iw elve seconds of arc, or twelve times the 
aix-iimiilatcd errors of any niindwr of divisions, or twenty limes the 
greatf'st error of any sin gif ^ division. 

In liUtomatlrally graduating n cinde, it has la-en found to Iw! 
impraetieable to cut more than six litii-s in a minute^ and it m)iiires 
about thirty-tliruH^ hours lo divide a i^irde into two-miniitc sfjrtces. 
As with the running of the finest clocks^ so only can tlie U'-st rr-sults 
be oLtuiuetl when the engine is surroundeil with every favorable 
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riJhiltLioji [K 7 HsiUU»« [iksU*sid of tli^* Iiitpif dn4i'!rr ntitl rio«tors iispj by 
ihsi nJirii'Jits i'iiv|ii\'4 of ^niikilfT iliiiiiit^lor have ln*uii imiile ii?i thi,^ 
tiielhiKb- fi)r hnve imi>rinT<l^ until tln^ of rlie more 

iiifKlfc'm In^lnmivnts im ^'htoiri ijrvater than 30 molies. aiul of 
tlm latest meHiimii iii^lrouienls have eirtles of but Jimhes. 

Tlie smaller dnili^. whioli ran U iiniile and gradtJateiL with 
pn^isinti lliini Llir hirp'r also less liable to rlmu^^e m form, 

irwing Ui their iveight anti the vaiinlion in Cemjjeratiin% and whh the 
aitl Ilf the riMidhi^ micrc^^^ijw the rL^idls ubtaimal would not he 
possible with thi' |ar;^'r eirrles* 

A ^ri-incJj liifle I'uatl with a niicmscojie havin" a (>ower of 40 
would Im^ Hjnivaleni to ji cirole of ubtait 3^ tmt in diameter, tmtl 
a sii3|;le sti<^oiitl of are asst^eii ihronji^i tho rnii:!rose4i|a>! would Iw* wpitil 
Ui rL0f>> I of an iiieh* a q nan Lily easily stibtlivic]iHlp 

X most irujiortitiil adjEinrt tti tlie usUriiiiOUier^s instniiiienial i^|iii|i- 
tneril is the lilar inieroiiieter. Witli it he ijetermities the errors of 
divisirios* the et!ei«Tstrieily of his t-irrle, and uieasiires the angles Ui 
wiliiin a fraetion of a sL'c.'^aid: nticl when nse<] at the eye end of the 
lelesuxifie he de!errnin<^ the [Hisitions aiitt motiotis of the stains and 
the distanc:i^s and diameters i>f tlie phiiiets. hi lliest- little Jiistm- 
nients, wdielhor of the simple or eu]ii|dex forim the trldef miisisiicyi 
are tlie scrt-w mul du; ei-oss w-in's+ for llivni the value of tlie 

observalions aifd meastiivtiieiils ibpernh 

To iiiake tlie seiTw of a iiiiritaneter so true tliat the errors in tin* 
threads ran not Iw dete^'ted hy it> own magnifying (amer is an 
extremely diffii-nlt (ask. TJu^ rnienimeter screws are often made 
wilh I(M> threafls Xv the ineh^ and are provklefl wdtii gradiialiH] tlriims 
having lOtl divisions, the readinp^ Udng made in U^tithn of u diviislom 

The wdres-T wliirh are but c^innnoh spuler liiieSn, Inicaiise of 

their liueiu^ss and the ivinarkulile iiijalitifs they iHissess, air* indispens- 
iil>le in mici-ouietrie work^ 

That the nqniJsive and even ikngeroKS spider has plenty of f'ne- 
mies iunoiig the Imman family theri'^ ran 1 h> no doiihf, yet if the vaJne 
of the i.amtrii ait inns whidi it has made to the of sidence was 

generally knowiu it ivouhl snr^dy have a greater nnmlier of fnenthi 
ihnti at presimt. unsl most I'eHainly the astrraiomer ’will saiy mmght 
against ilr for after I he ex[jerieni?e of many years he has found tlinl 
the spider fiiniishts tlie only llirrad whieh van lie sum^ftilly instil 
in carrying on Ids Wiirk. 

Tliv sphier lines mostly imnl are fi-om one-lifLh to mie-seveiith of a 
thiJiisamiEh of an jrifdi in diaiin-ten and in achlttSon to I heir stixmgth 
am] elasliiity. lliey have tla* ptN.iiliiir pivija^riy <if withstanding 
gn^jil Hiaiigi^ of teJiifK^ratum ami often when Tueastiring the sun 
sjiotsj alliioiigli the hent is so inteOM' as to rrark the leiie^ uf the 
niirrtjnieter eyepims yet Elm spider line?« at^ not in the least injured. 
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ITfcr ihmiijM uf ilu‘ ^ilkwt^riii^ iilrhmijyrli gmit vsiIijl^ ti 
inori^iid procluiHj lire txmnse Jiml nnigh nmijisiriHl with the -ilk ipf 
ilie spider thiU iLey mn nnt umh[ in sfcicji iu^^l^ulile^t^% 

l^liitinuiii jtri' iiuide ,^iifli<*ienlly liiiis jtml nmke niiist excellent 

wircn for iiiwtrinnents wlieiii Inw niii^iiifyin^ jT4>vvei^ im nml, 
let nn ihi- potter thev Ikh^cjiho imtl iiiijKTfHt, 

Spiiiur lineiJ, iiltlioii^rh of l>ul it fmetioii of a lliniis^iiiilth of lOi 
ihdi in diumeter, mi? mtuh up of n^venil tlusus^ondw of lUKTot^xjpk 
slmimri Ilf Itiiiii, tt liieli anile iiinl fonn it siiifrle line, mul l\ k tH^^iiise 
of thirl that they n'luiiiii true inul run ml ninler the hi^he^it imi^nify- 
jMover* 

An iiiHtiOK-e of the ihimbiJity of Ute spider lines is fonnxl at the 
AJlt'^lnaiy t HKsto'viiSorv, ttliere tlie simie siO nf lilies in tlie miei^Jiiieter 
of tini tniiisil iiLSlrLinivut lni£»1»cv.n in ii:9esinti> 

'rile of the spider lines in tlic iiikTuiiieter is ii wxirk of 

didiciicv^ ntid m tjOEie iiiii'roineten=t there are as inaiiv as tliirtv, tt'ideli 
form ]i n.^tioiiliv ttdth lini*s Uv** f>ne~lhuiEsandt1is of an ineli ii|>art 
iind pnnillel ivilh eaeli other (inder the higlii>st iiui^ifvin^ 

Step by stej>t from the nietlifKjs of the Anddsiii nstmnoiner^ to 
the time nf 'fyc'lio Hralie iiiiil nil dottii lo (he fm^’int diiy* iinjirove- 
nieiits ill the instrnnients nnd niethoxls fnr the measurement of angles 
have kioi going nm mdil sstixmomers ran measim' doulde stars with 
a si^partitioii of one second of arc. and within kss than one iiietAind 
(hoy cam define thoii' |>osdjons in the liea.vms. 

In lUe realm <d the rjH'!asnjx?ments of lainuto linear distamw and 
llie tK?rfi>idioii of rsirveil and lint Hnrfion.'?^ tlm I'etinoments litr even 
gn^ater than tlmse [KTlainlng to the ineu^fiirrment of time ami of 
angles* 

Most’ imtKirtaiit in tlie linear dlvidnig etigiiie is the srrett% anil 
although much hml lieen iimnnplished in bringing; such engines to a 
high ilegnH=! i>f exivllemts it was for Ihrifessor liowhuirl to miiki! iiu 
engine which lias a prtictictilJy [lerfeet. screw: and without ilnnbt it 
is ill all res|jcets I lie nean^st |ierfcM't <rf all the uiechaiiisms tjiai liiive 
1i4?f>n eriipIoyiHl for ruling lines exactly parallel and iHfiirdly spaetal. 

'^riie Howland engine was made csiM-yiaily fur nding iHfTnietioTi 
gratingH tthidi siix? maile of sjaMmlmn meluh and with it a nieial snr- 
faw has bt‘eii rnlt'd witfi 1W,000 lineSj ihen^ k'ing ahniit aiMMKt to the 
indi. and ns many as 4:hrHK:i lint'H to the indi have Uw^ii ridcfl 

Hit' gratings mostly iiseil hstvc fmrn 14,EMMI to rmes to the 

inch* BTid witli siidi exadncss k the entling L<hiT movcil Ijy the screw 
tfial the givatesl en-or in the ruling does not exmnl one-miliiiintii of 
an iridi. 

The [irndiietion of iliese gratings, which has eimbleil the jdiysiciHt 
in his study of the s]jertrmii to enter fields of resenrrh licfore mi^ 
known, has not only called for the highest degrt'e of |>erfwtion ever 
iiUained in the spacing of linear distance^^ hut it has also caUeti for 
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rt reJinomont iiio«t (lllllciill; in tin; apticui siirfticvti iijjou which the 
liiiea lire ruleiL To Jfr. Bmsljirjir wiiii iriven tin; pnihletu uf jimiuC' 
in<T ijuch siirfacftH, iiinl not.withstiimlitifr the many iJiffieuItics encoun- 
fnml in wiirkijifr ill id rcHtiiTig the sjnfiriilum metal pleten, he hati 
iiiaile ninny linmirrKl plntisi with ijiirfiireii cither iiut tir curveil with 
Hti eriur not te e.stTc^i Dtie-ledth of a wave length tif light, or one 
foijr-lititii1ri;il'thuiJ^nrUh of nil inch. 

A,s the e>iBl)]islifti stmsilnrds of leiiglli, which ui-u the ynnl of 
refit Itntuin and tiie meter of Fra nee, are made <jf metal a lid liable 
tu destruetioii or damaiie, Pi-ofeswr ificholson coneeived the idea of 
deleriiiiniiig the lengths of these slamJiirils in wave leiigtha of light, 
which would he a basis of value imalterahle and industnictible. 

For the imqio* of carrying mtt tilths; ujcperimunls the rnlerfe- 
riMiiemr was roust meted—mi jriatnimi'iit wliicli rw]uircti the higluwt 
onliT of worktiianship ntiil the gri-at&it skill of the optieinn, Aguiii 
Mr. ]3rn.sltcar provetl i<i|njd to the m!casion, and nimlc for the in- 
stniment a scrieii of refracting plates, the siirfiices of wliicli were flat 
wit hill ofie-tweTitieth of a wave length of light, with sides parallel 
within one si^ond. This was ilia niost diDieult work ever iittempt«l 
ill the reHneiiumt of oplical surfaces, 

Profesfions Michelsoii and Morley dcTiscd a. method for using the 
Inicrfuroim ter to mnke the ware length of some defiiiite liglit an 
uctuui and |HHc(ical slniidiirtj of lelij^h, .So sat is f acton,' was the re¬ 
sult that Professor ^iichelson was invitee] to continue the experi- 
jiicnts lit the bureau of weights and measures at Sifevrea, Fraiioe, 
wlicre fliii stfimliird meter, which is kept in an uudergronud vault 
find insjiecfed: only at long intervals, was iiscil for that imptirtant 
work. The linal result of the esperiments. which otxmpieil nearly a 
yc-jr, showTi that tJiere are l,3,"ja.ir4.5 wave lengtlis of real cadmium 
light ill the French staiidard meter nt l.'i'" C, So great is the ac- 
curacy of these cxjierimcnts that they eaij lie fe|)eated within one 
[lint in [wo milIion,s. Should the rnuterial stamlai-d of length lie dam¬ 
aged or destreyeil the stamhird wave length of light will remain 
unaltered as u liasis from which an exact duplicate of the original 
sljinthinl ctin k* maile. These two marvelous in.stniments, the Row- 
!and dividing engine and the Micheiwin Interferometer, show the 
j-wsihilities in thf- ja'clwtion of linear divisions and the standards of 
longth. 

Me have rccounteii some steps of the progmsi that iiiis Iwen made 
;n t)ic fiieiLHurement of time, of angles, and of lerigtii, togetiicr wiLti 
some of the refinements in these measiiremeiits, but we are confronted 
'vith the fjicl ihat not withstanding ail that has l»en accomplished 
from centuries past down to the prewiit time tliere are. as over Im;- 
fore, many iin perfect ions roipiirijig now' prolihims in meeiiitnical 
sr-ionee to lie worked out for the further eiilightemnent and welfare 
K»f li lull kin*!. 


PIUKSUMSS tX HADUKrlEAintY.^ 


1^ iiA^TISE, 

I 


The X ruys were iliiriikg Uie cictein^ rncunh-s of ilie yvnr 

Unit hut u lu'ief tiiue hu.s iividhilikf (tn- ihe riluiiy i>f 
llieir thiiugh few yi»iiJ>t Imve bwu fruLlful uutiav 

We luiiHt reet^giM^ie nt the Hiurt thut the >ijljj(H.H liiis gnriitly 
f^vohxl hy cleiiieuL of the whieli iippeiil.s ket^iily Lu 

iJie public ut hirgi^ SeictiLiHc men knew wM thiit priur Wf^rk 
rjiiineroiLs phyi^iciiitH biitl almnlv pivi^ired the way for 
half-aeciiteiitiil discovery, but these advanct>s hail \wn cheerfully 
i tailored by the miissof^^ arul even by most pliy.sichius aiuJ surgeoris 
ihrou^hout the world. 

\'ery naturttlly^ theiu when it Wunie jxjsitively known ihut wiih 
the X pays the sbtdetou of the 1mmI multi photograplieil there 
was e^eitocuetit cverywhert*i fop it will nN;'alhal lluit tlii' Iwaics of 
the Iiaiiil were the ftrst in visible solid laalies n^pnaliutHj hy 
The ima|^ tlius ohlaiiictl dctiiiOtisLmtetl art iiuiairtniit facrL the 
mcability of opaque tj^iics by the new rays^ and on accfuitil of the 
uiicerttiinty us to theii^^haraeter they were christeuetl X 

With this new prcx-'css objects were photo^rraphed iiiciiS4^1 in wimkI 
(as u couipasH In its l>ox), Jiioiiey in a purse, the wlieek of a watch 
tliroiigh its case, and what not; and thes^- aina/Jn^^ e\|a-rinients 
servtxl inciilentally to deiuoiistrate that I he |HTineabilily id Sfilhl 
luxlics vflrit^ with the chameter of the sulistanw* It was Icjiriieil, 
for itislaiicc* that wrakh plaster, i loth, pa pen am easily ttiiverseil hy 
these rayss while tiietak are less j^eiielmhle, csi>crrinlly glass atnl lead. 
While investigiilors were estahlisliiufr iniipirie^tlly hy I'^uher irilling 
csi^erimenlH tiic mmj^ni-utivc fx“pnieal>ility of dilToi'enL snlj^Ounces* 
the niedicnl world was amusing: itstdf making attenipis to vadiogntph 
various pans of the liuman skeleton. In every civiliiwd c^iuritry 
exjx^riiiieiits show'ed tire jsower of the raj-^ to fjen+^traie the Iniiitk, 
the feet, the arUis. the legsj and ilecided it was hanlly possible to go 
fnrthert the head forming a rccalcitrani mass, the lor^> [itui nlHlomeu 


* An aUrht^-i'U traaslartou. liy iwmilKsl+m, frjui urtlekss 3 m I.ji TUaitOFrrurUiKe 
Ffujical.'fie. Pa|■S^^l, lOUfi, 
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giving only imintmt-Liiig iiiid iiutisiitK’t imugi^s. This tiigeOiL'r wjtlj 
llii- fiKl Omt only imjKTfwt sillmiictles nt niiilil lx- olilftiuml. 
nilinotj sonunrlml' thv koji! of a rnnjni'itr of vtit'imig piiictiliantTjt. 
Alost of tlHJS! who fr.n> u niompnl Jiui) antid|>jilf‘«] Ending tn lli*> u(sw 
ilisfoxwy u vuliiulsle tinnhod of rv^wurdi wt-rv <ri!4ip]ioirit{>il|. iind rqii- 
doniitiHl it iHlcrly. 

'J'liif Ilf iMirioHity iiinl it nt id pat ion riutiiiiilly rfigullGi) in a 

iVJiotiuiix wliifli WHS iict;etiliiiil(H:l l>y tlii' ovguiii/iitiiiii of ftiUo-pd.siM 
fnj- pnlilie VxXlitbitinn. whotv for n fiov miht or won for jjothiiig, itny- 
ono wnsshoTni wliotovor f iiin of his (xKly lio wislicil to swi, or Uo was 
girCTi !i piisiifft of sin‘.h purl of hi!^ skdoton us ttiiili) In* OHsily ruillo- 
giiipheil. 


Ahltoiigli ibis miinioiviul o.xploitiifioi) iIhI liit1i> for tin- good tnniip 
of noliogrupliv, niiil in curl's rt-snllri] in jirrsiyiiid injury liy 

Ijuniing till- piilioiil.yrt it iicr™! nt kiii-t to udvciiiKi' it widrl v. i Iui> 
pijy. Imwevrr. wiiiJe this jKipiilarixcitioii of [ttientgiods iJiiH'oVL'rv whs 
going on, Iriily txai'iitifir rirsoiirrh oivupiotl ilit iiLlootiiiti of tiiutiv 
srrioMS [iihI ftiuiprlont ju’i'scint^ Stiufdnls look up tht* uppIUuitimi of 
mdiognipliy to iirititutny, iht'n lo iiuslidni; utid siirgvrv, iiiiij lo snnifs 
of Ibrin it sowikhI to l» u sjiiipio o|X‘rutLoin Apiiiimitly nil that wus 
wos uii (rlrutrir ourrnit, u Jttiltinkortf ixiil. ii Ci-ookc's tills;, 
iiiui ordiiiiiry ijliulogniiiliic pliitts with tlio simple tjlivuiiinls 

for developing tiiriii. .Siirli was the rviLSOiiing with liir ml vent of 
radiognijtliy, ft Ijus not ypt gn-iitly itiiproved, tlinngh, despite inis- 
Apph^msioiis ami misuixrs, nidiognitiliy ha-s mitinnvtl its progress, 
riiydnsts like Villiirs [K'rfecteil the tWkcs? tiiU'; twhiilriHriT like 
ConlrriiiOTiIiiis devit^efl esurt iii.Htinineiits for tJidr pfactiml iippliLTi- 
tioii. Iiidistiiirt iiiiiigi’s were sii|H>r!X>iIi!il In- riidingrnplis of lolitiini- 
hle deiiriiesH in whidi the moM ddicale deiuib of tl,e Ixuie slnn Hire 
ivori^ ri'pm.liK'etL 

I'lie ratiiogrtiph was In time up]>|rrHl to the skeletons of mire, tbli, 
Miitkes, frogs, to small tiinmtnies, fossil itiul shidls, l-’inallv ii sue- 
ccssfuJ atleitipt wiis made to |x‘iiHnite tlie luore bulky piitis of the 
hmniiu ItiKly, A.s early ns 1 Still in vest igii tors Inid obtuiutHk silhouettes 
not Hilly of the hijii«j htU niso of the iiioit' or less jK'nelruhle piiiliH of 
the oiguuisnn like the heart iiiiii the limps. Thisi- eneciur- 

tigwl more vigorous atturks on mher [xirtions, um| with speoial „,pth* 
4 h1s they linallv overcame oh^1-adl■5 and n-mlered jH«sible rudiugniphs 
of parts of the skull, the luiiselffisnml evtm of the niterkl system in the 
hsiiul. Tt is only fair, Imwever, to slate that most of this progress 
was riittile in iJit- laliomtory of the Kacnlty of Aletlicine, at Paris, 
and the nsnits were seariidy known liy the majority of ihoni busilv 
engag'd in iiiakiitg mdiogrnphie ivseardies hy ^-lenliJic mellualw, 
AndoiH ineirly to get gooii pietures. am] without iicSfiinite knowledim 
of the lihysieal, gedmetrieal, and anutomieal conditions whieli must 
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lif* Isikeii into i'on5idi?niiiniu Uifso ojH^mtorji groprcl thdr 
wnv III mi nldlHy niiike rttdifff^ii[di-S uti^tv or rleiir to Iwt 
Imi i^fit^n tlqiloriibli' as iiKlinilions of nitiiiil rf>nc1itiari^p for ihc^ pir- 
tures failed to duyys whot ouglit to k" sJiown, and auiiirlinieti yven 
yhowod whttt ^y^\^ jwt esii^toTit 

The exp>erl nielliors f^inkl of makt' iiothiri|^ i>f the^^e deceptiTC 

rri'or^ for in lliy tuodit-ul i^'orlcl particiiJarlyt questions of |>ure 
jihysit's siiul geojisrtry by iiti irlrarly iin<Iei>itoi.KL An emb 

iietit iiiriolH^r of tin* Ariideriiy of Mrdit-ine vtiiwiL thrndons the senti- 
tioMii.s uf a iiuiiik*r ut hk cnnfn*ii^ when he ileelMml llnit the 

mdiniimph i,vrts likely to err grravrly wild ihiit its indiejUiniL^ were of 
littki VEihie. I le even wi.nT m> far n? to say that no two ni<Iio|^pliers 
rould take siiinibr noHo^rniibs of the j^^iiiie fracture, 'rhal this lust 
^tateiiieiil i,s true in jirnrtiee, iilthoii]rh thetirt^tirully eri^iiitanis, has 
I.H5CI1 den ions I rated expc*ri mentally k+fort* atioLher leariiefl assembly 
by the proihieiion of ntdii^^i^niphs of u fnu-ture^ taken tit various 
aiL^lcs^ in some of wtiidi ilie ijit*idi:Jiet? whs nortuoL, in utliers oldhpie. 
I'o understand the ti^al falhiyy iif the raise in i] neat ion it Ls only iirceS” 
sary lo n^ali?^' Uiat si nee the tiuJii^aph la only a euiiit- pmjeotion of 
rertnin shactr>wH these itbadoAVs will nereaaarily vary arrordiiig^ lo the 
mij:r|p jit which they aiv jimjci'tecl, it fart ^vhleli makes all radio- 
grtiphin dcfnrination-s wnil exappirutions easily npjmadiiiile. ¥av in- 
HtJiuce^ when walking uhoig the street in the evening 3^01 ir aliadow 
fjTait !^omc gaslight gmwsi InngiT arnl Innger as you itiL't\*ase your dk- 
lani't' frimi the himp-fKWt* Alwnjt rifam* shadows an* short; as the sun 
sinks towarti the hoikoii the ni_ys strike ithp^iU^s nion* obliquely and 
(he slunlows lire elongiited^ Tliosi^ elongatiiuis an* due to (lie angle of 
the my^ of light ; they itlusTrsite e.^aclly how two fnignieiils of frac¬ 
tured k^no radiographcfl at kwi ohliquc an angle may utiite to form 
p single silhoiiettis llie elongation of the stmilows making n iToritiiiii- 
o[is inmgis and thus hiding the fnictiire. 

The distance la-Uveen the fnietunal mendier and the pliotographie 
plate, mul la^lwinni the iiieiidM'r and the t'rookes tuljHi, also [ilin'^s an 
inqsirtant [s^irt in the formtitkai of the radiographic iiuiige. In 
throAving ‘"ChincN?^ sluidows’^ on the wall with the hands it ja 
quiekly evident that the sjlhfuuutc is very small when the Imml ia 
close to the AValL and Unit it grotvs nipully when thi^ liiiiu! is moviai 
inward the light. The same principle is trno in rndiograph^". If^ 
LIS often hapj:ie[iH, the ends of the fracture are far apart, the fragment 
nearer (he liglit gives an exaggi^rateil shadow in the mdiograph, 
which joins the normal irhuiloAVS of thi^ tinin^ distant portion and 
effe»:tiudly conct*als the brt^ak. Or if, ps tlie^" niiirei fmpieiiil_v do^ Uie 
tivo ends nv(?rhip, Uic nidiogniph Avtlh of shouhl llie fracliire 

have Ijeen reprixjiu'^'d from a posiUnii beneath which the butic^ uver^ 
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lup, iz'm mi without n iironk; liut, on the othflr han<h .^louh! 

tlu> fruirtiiiii 1^^ rn^jinulnml fiYun ii at right tiiiglen {mm the 
IKwitioiL the IpiTitlc in the Ikiuo will show jjltiiiily. In oilier words* 
(akeii from in fronts (he fnietnre will in? hidileiu if the ends overl]ij> 
in thm position^ while it will sipiH^ar rlejirly if tlie fruclnre is nnUo- 
gropiiiul from tlie sJcIlv iKH.Miuse the hrt;»keii eiiils will then Ik? one 
hidi^ ( In* otlier. 

TUi*^ lliwjretieal iiin! experimental demonEarations dcleniiJiKHl 
dejirk (he !edmy|ne for this kind of radiogniphy. It is: tIJ To 
take Tit ft rme Imt twiP nuhographs of every fracture or :tifciH|>ectL'i1 frae- 
tnie^ tlifse rtidiogniplts tii Ih^ hikeu at tIitTei'vnt [xiints al>4iut DfJ degr<?cs 
ajiart: \"I) to place the fnu-tiitial Ihhu? as os praialealde to tlie 
photogt'iiphie pble* and (he t'rookes lube perja^ndicidarly idKOii 
fur Hs [>i>sKihle from the fruetore aod thus uvoid distortion. This 
is the nu noMl of prtH'tHlme wdiidi iditains in all klMjnitm'ies worthy 
of iht' tLiiims Jiial nidiogniphs loken hi aeL'4>rclii[!E.’i^ wifh it giv^^ little 
laiHis fur tlko sijiteiiieiils of l]]i- ladittlers of the 

If tlie rai'S ein[dayeE] are rio( [a?n{*traLiikg enough fi>r the ernn? in 
hand* the itn|KuT(Naion of ihe images will Ik? sognuil a.s to jirevi'iit tfcie 
sTjsj>et’teil break lieing fanm as it shoiihh and if^ im the coiitnir3\ the 
rays b' ttai jxuietnUing^ the sensitive plate will not pruKlmv a giHjd 
iinagi?. 'J’eki many ititen'ii|]tioEis in a given time for n given viis*' 
will d+'Stroy the tihailingtjf tin? image, and. reeljirtMraIly% thi^ iinageivitl 
lx? lex? feebly if the number of jnlemijuions is insuffieii'ni, -\iid I'lmh 
east? mpiiri^ jin a|fprt?f!iatiun of ils [xKmliar factors of iHaietnition 
ami i[iiaiiti[y. I wdll iioE i^veii inmtioh (he proldems regai'^Iiiig the 
^xuiriitiveness uf ilu' emiilsiipika for tiie phiie, (he ihirktiess of tlte !iliii-s* 
the qualities ami faults of the ilevelo|H?is, fixer?-, printing pa^x^rs, or 
of rhe diffiadtif^ in developing and printing* 

Yon have alreaiiy siirmi^t no flouht* from the jx)int& we have just 
toiirhfXl ii|XHi (hat umm ahtlity to get an inmge does not <*oristiti:ite a 
i-jolitigni[ihei\ A |xa'fiart kntnvlfxlge^ ?if I he geometric laws governing 
the fm-tnalion of shadovis is indis[>eiisnidp; not a ilux>|ietical knowh 
edge, hut a prarticaf aE^|nH(ntaiH*e whi?^h will enable mie to oiK?rale 
111(1011:1 lly and to itilerpriU logically (he images obtained imder i.iiiv- 
folly ohnirved immlittons. Momm-r, the skillful pme-titioiier must 
have IE |H+rfeyt kEii;iwlc?ilge of the forms and exact proportions uf the 
hom*^ or other jiarts to lx* oIkstycxU so as to Ik; aide to nxxignizc jind 
iippmuaty the almost inevitable nidiogra|ihic defonmitioEE and to 
ilistitiguisli IE from real null f?jr mat ion in the parts ihemstdves. 

Bi-sidi-s lliis vxac( IvTiowhxlgi- of gt^nnietry and aiiutoiiiyH, tlie nidio- 
gniplier must Iw- u ..-levyr elcelrieian to nmlerstand the complex phy- 
sjiiil phyiiomena ichieli guvem (h« format ion of X rays in the 
CrEKikes tula^ A TiXKjkes tnlx? ciiiils X rays of greater or less pniie- 
tration m ]m»|xprtmn to its Estate of vucniinu and according to the 
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miTiiljt i’ nf interi iipticni;i!3 |h'I- iti tlu; (-nrri'nt wliieli fnnns tlio 

iilwti it- (liticliiirfiuii in the tiii»‘. iht' iinn|»e is [[uit'kly or slowly fornjcfl 
on tile jjiiotup'iiplik: jiltiti', 

T*j rintko u i!nlio{£iuj)h when one hai- the |}m|>er minerinls ill liiinil 
is ii physitml i"XjMn'iJiieiit whii'h uny imiUi-|I!- stinleiit nm nerforiii as 
LMisiJy us he eiiii initig iiIkiiiI a simple I'heuiicaJ ix'iirtinn. Ihii: as this 
stmii'iU W'liiiliJ Ijt; utterly iiictipiiblp of lUdkJrig u iinnritiTiUlve nr i]unli' 
tjillve ehioiiii^il iiiinij'sis, nn niore win tie eiiny nut u iMlioiiul nnfio- 
griipUir tiosi‘arch to (ieiennine oven thu siinplesl fnieluii'. This t'oin- 
jiansiui is not nii idlft one, for just iis u muii is imt ii ftill-lh'dgeil 
clieTiiist wjjen lie knows how to niuke u kiinl <if iiiiiilyiiLs, ti iiiiiTi 

is lie no mijuns n lually enmiuHeiU niiliognipher lieirmiso he cam get u 
giKHl rmliogmiph of it fiiictiire of the tinn nr leg, 

J here urt* its nmny ililTereuL inetjuxis of rmliogniphing its then; lire 
ililfeiv.iil ensiesi to 1*^ iin^ati'il, iinri the priKvsses vnry wilh the miLiire 
of the siihjm. A broken bone in (he hiind is not tipproiu-hed in the 
Slime wny im is u friirliiiTe in the foot; the tliipli is n good deal more 
difhciiit to rmlingitiph than the fomimii: and ii hreiik in ilip in!ek of 
tlie feiiiiir, for instaiiw*, is one |iaruinilur!y dijnenit to delertiiiiie. 
(.'enaiii simple fnictures almost repriKlnee thejusidvetir-thiit is to siiy. 
dt'spite the- incnmjH-teiiee of the openitiar—wiiile others, where the 
i'ljm- is iioi iiitii'li tiisphnt'iL ni-e e.-^et-eilinglt' ejiwire. 

Kudio^iphy. however, dmy not concern itsidf entirely w ith Inokeii 

Ikhh^; it reveals ... other orgiiidii uIterations, Ih-fom 

taking lip any of its principal appltculiotis in snrgi-i-y und iiKilicine. 
let us glanw for a moment ut its ulilizolion in Iw-atiiig fnmign fiuh- 
staiicfs in the Ijody, 

The huiiiaii ImhJv would seem to Is- in little tlanger of nciTilejitiil 
ja'jietnition iit e^Liraneoiis sijls’iuiict-s, iiut jis a matter of fin-t thesi? 
IK-in-ti-Htioiis arc not uncommon, esjieeinliy in the hn^iier cities:. In 
Paris, fur instaiiwi. htinilmls of |H'np|e have iiiHHiles. fans, bnilehs, 
grains of h-ud. pieces of immey. nr nietiillic splinters extrucleil from 
iheir nuiscirlar tissues, interlines, sioiniii-!i, (esophagus. jind even 
fiTiaii the brain itself, whieti is, cfmtrnry tu tin' gtairrul opininn, easLlv 
explort'il hy niotlerii methiKls withmit fatal ii>stiJts. 

Ait seiiix-lH's fur foreign Htil»stiiius?s in thi>^? vurioits i>jirts of the 
InsU- i-iHjnirc a most, exart [oculijiation, for it is nm's.sary to know 
jnst where the object is Iwfore oiK'ratifig with sciiljad and fori!t*ps. 

J o iiriderstaiid tlii' complexity, Jet lis iiimginc the patietit is the virtiin 
of :i fool pad. brought iincnnscioiis to the hosphiil. lie has Is-eii shot 
in the chest; Ihe w'oiitid is jdiiin rnougli. In the lm[K> that the hall 
has TUit }K‘iieirateil fur I he stirgium pmlats, but litnis iintlnng. The 
hiitler has gone deep; pnssthly il is near the heart or some other vital 
organ. Ifi such a case it wnitUl la? ditngerons tn gro^H' hlijidlv willi 
the prohle. and a radiograph localiKalicm Ix-oonies iiecesiijiry. 
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Or. in ntKrfJicr infit«iijc?t\ ti vietmi of Ims turned his \vi^fli>on 

on hij 4 m\u lii^urf, Tln^ jiroijo inovc^ c*uutioii£^h\ fur its dinn:!ion 
tn itidk-iite that thr wLli^tiipt ivji?s Uni nn; lln^ hall 

]in^ liirnecJ aiiide; I he some cinbi'ijlieii UssiUi5s nut fnr 

fnini 11 n‘a nr face. Here iijpitii the mdio^rrttph h iietrts^iii ry. 

'rUe dirertiuiL of entry of n jjrojetrttle loo fref^ietilly but litlle 
jiKlk-ntion of Us ilirevtioii in the lH>dy. A bttll hiiuKHl ui the luan 
in sty Ije fotiiid lu llie intt^iines ur the lower iMirk. nr n htillrt entering" 
the ri;/lit temple is ImlpeJ im the hdt^ Jift€*r having rebonmJeil into 
the interior of the eruninl ravity. 

When nil mnleslrable ulpjtn-t has swalhmwK it of riiui'Si% not 
verv iblTiriiJl in fnn-trll the i-cmd. it will 1 ravel, hnt l*i know the jinsi- 
lion of these eaiirieioiiH tourists at any pvrn nnjnn^ni is iliflietiU. 
Mniiy of them halt en route; and thi.*st‘ am jnst the onen il is lant-sNiry 
to h>nk afler* The Jiidiiij^ijjlh must Im' eallei) into service. 

rije tivaeliei^iiis nwdle, nitire or brokei^ enters tite rnne^-nlar tis¬ 
sues \'on think il tun not ! »e far from the siirfsu.t?. It is a pvat mis¬ 
take. Try if you will loeAlni.ri il; the ntHKile travel*. Ja^ us cNain- 
ine Ihis stmii^.^ |funie of hide am] set^k; whethei' brt.jken or nnt the 
iKislle haa at tme end a very sliarp point and at tSie othtT a blunter 
extretnity whieh iM^uetriiti^s ivith nuH'e diffienUy. If it 1m' ii broken 
eiii.L it will mrt penetrate at all save in thi< softest tis^UisL There- 
fort' earh niipveaient^ etieh iiiiistnilar ttniirantioin drivi^s the siiarp 
jKiint diH'pi'r Jinii ilwjarr. and us its hlnnt end will |>eriiiiL iivp retreat 
the Jimlle inlviintx^ iravelinir waseh^f^sly in nn^r^t iiiie?c|HH^teil direr- 
tioiLHL T'o nunove il. ii most e;tnet ha.-;aliyjitio[i is iiwi>ssary, siiK-c 
a le a siuall olijert to liejLpn wdtli^ niitl wtien ianiaalded in a 
heavy inusele a sur^'on has the utmost diflkuliy in diseoverintr U 
with onlinary Liisiruinenls. 

The estnnuinn of any fortdj^i Ipotly ealls likewise^ for a most iin- 
IwaliKiitiou; only llieexaet kiiowlefci^« of the whi^rtadMUiL^ of irUeh 
a IkuIv w ill refliii'T the nfa™live iiilerferenm to » minlimmiH 

Tlie inethffli of ha-ating projectile* lodged in the sknlL deviscfl in 
18MT h_v Monsieur Ointminnniins, Iia* solved with a marvellous 
degn?!' of pritdsion I he tpicstiun of exael Jowdistittioin *ThQ prinei- 
jdes of this nietliml are explained by the invenUpr in iin aiiide pult- 
ImluHl by the Revile^ Inlernatioimle d-Kletarolherapk et de Tiadio- 
gnipliir ypl, vin* %. i) : 

lilveii n ta^aal ifnitiiJnEnc n pmJectHe “ we liepJn urtr iletcnnlnatlon nf the 
exact ihisvltloii at ilie Ualk't with rererems^ U* nknll. iln any Xhrw iiolnta 
lif tlie fai'C we aipply tlw tixtretiiitSw uf llie tUrw bnuivlULW ef a iruapLiSfi fc. cL 
wIiJlIi nm attaelml ta q\ h\ r\ On the rlislit of thi’ Iw'iiU M lUe plHitoitniiiiae 
plaie It K*; on Uie lefl the iw irt'n*fpk<*j« lul»es /- L\ tMi-kl In tint #ame 

f^lptlnTi to the hesiU ntal the plate. 

Nijw, ir we <»|MTati^ Hi[ttxwUe3y iln* twii tiilnw wo will have tln^ NhaitfPW of 
the pnijectlk^ " oa tw^ dJUTerent jwphits oa tlio plate h* E''. iThew [HJlnta 
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PKiXiRFSS IS BADIOfiKAPnr. 

iiw li» tlw* llliwlrutlim by ll«‘ Unti-nt it }>' fitr (In* ttiU> L. iiihI /**’ }>”' 

for luUr/A> 

If w-P tun uxiieUy iMx^hioii nf ilw^ t\v*> of Kplil 

on oni* Ijiiml. itiitl till ilii^ oiliiTp AtmI U i'> of Mw ivru >(hEi<low"n 

tm till? )ib«bs Htn'ti l* tvri> tlik-fl^iir. t>f Hill* wirt^fn.ui tin* tvoti-r <.f tin- 

Utthtn to tiu* twib'f of tin-uliiiilort'ji; niiili iwo Urn's «‘lll liiti'nswt dt u 

If «1»IUV ^k'lib'ti pivn'SfUlfi fsni'tly 1 !m> iifntiT of tbii 

Su|i)NaiE>. tiovi% tlkU till' two rm1liJj?ni|?1is iirt* oociiiib-tniK Wc ciiii w'lthilpiw tin- 
lu'iiO of 1>«‘ «ubjtis wttboiit tlldtnrlilhif lit Hie li‘HKt tiu- rt'liHloiui of tlif foiu|«a«<». 
Ujo CVtttkw tiitifH. HTul lltf |tli(jloj{nil»lili.> pinto, TL«.ii wo imijr ulri'tch imr lwi> 
wlritit fniHi lid? ItilH'S to |ld> HlutOdvrM niul ublatu wllb tin? most itfrfeft I'sui't- 
ufSH tbu |-.i«iiioii of tUe wiitt-r of tljP iifojwrllc wltti roffTfidv to tla* flirt- .tf llm 
i^nliijrt-t. or, wlml (iidoiiiitd to liti’ fkisiiK- tlilnft, with prffn.'ini- to tl«? ostn'niUU'n 
<,f tlM* thni- (intttrliPii of IlH' wbii-lj n-r?n-«'iit tho t*>«'tbui iif Ihf fort* 

In mpjHf wlillit lid- rmUoitnipli.'* wi’fv tK-lnn tnki'jt, 

niiJilly, If wf rtttoHi i« iho Itwls- of III'? ■■omt'nKs jiii idljiminhlc ncrtlle whb.h 
will dSm-tly itdlb-tiio till* UiK'twi'lloii of tin- two wltoH (III*' rt-iiHT of tlw‘ Imll) 
wp will ! til VC dll ilip olcmeiitn iiw'rtwiin' f'?f (In'lhns ihn litiklcn Hitdsillc, 

.Siiili is Ihi- thtHirv. Ill pniut'irt. H is, uf ftnirsii*. iwcftKiiry to have 
n spectul uii|mrtitits ailii|)ttH| tn all lii'iuJs- whu-h ihmii|fli its perfect 
I'lfjiillty insures tlio iiifliitti'iiarnv of llm roialivo [lositiotis of tlic 
bnim-hes of the comiiatis, the Crookes tiilR'S, mill llit' pUotojjrupliie 
|)1ate. 

As iliis itriicle is not a eomprplipnsivc Ircatise tm railiojfraphy w? 
will not iitteiiipl to expluin any of the csseivliiil oiieirutituts—the 
iiiiirkiiig on ilu* snbiwt's fatw of the ttoiuts Iniicheil l>y th«* rt>in(»uss, 
thooxiiet iletenilitoil ion of llie tioiit-r of liglil of tin* iiiys in order to 
|>lu»v the wiiH*)*, tir tIu* utijnstiiw'iil of the artiotiliiied fonrili briinob 
of the ronipa?^ with its iitHille end. 

When till thesi- ojd-ral ions tire iinetiniiilsfiheil the conipiiss, with its 
thiiH? stationary branches ainl its lu'cilh' iinlicntor, will, we bate 
^Mlid, show the esai-t jjosition of the ]rr»jwtik'. Hiis instrunieiit 
niigbt Id* nsi'tl to guide tin* operation of extruetioii, Imt in pruelict’ 
it h: replactnl by mi aluiOt exin tly similar enmpass of cxlniclion." 

... Id* Jterilizisl ainl tliereftnv iiiore safely gtiide the siugi'oii 

in his work- 

Tin* patient is etlierizcil. the ftperntion oomiiass is5 applied so that 
its thi-ee liraiiehes eoni'slJOiKl exactly with the thrw.* iwints iinirked 
on liis face. Then the 11*1*1111* Ltiilifattw on the fourth arm shows to 
Ihe stirg»*oii (lO in whnt dii^<'iiim he tiiitst cut to fiml the projectite, 
ih) by the distaiiee lietweou the sliding inljiistineiit and the needle 
point how deep he must go to extract it. To simplify Hie o|iemtioti. 
11 le < -oi n pu ss has t wo «ies, n tie regn I a t I'd hy tin* i it Iter, TIi Is ul I nw s 
Hie snrgi'oti to cIkmisc the most suitable p<jliil for an Incision. This 
point deciiU'il. the scalp in cut away ami the skull liiid biiiv aiul 
In' tn'iHiimirt;?. 

As Timiiy ns muy riEHnl its giiiEliince the siirfitcoii tun 

iliK st-ei'llisteiI tlh' subject s iunl^ iiiinlly^ wlicii (he 
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ncflifllc rati ^Yuh to tlie esiremih’ of iU course- i7e pAint ittmhfA the 
propsetih . TLe fiit'p*0Ti hits lliun only to dmw it out with lii-i foi-reps;. 

*So pm.'iiHo is tJiis ihtitlioil utiJ so in\' tlie itistriimfiits timl 

frtipiiciit.s of grains of lijul havi- lieen withdrawn frtHu tin- liraiii. 
Tlio Jotulizatioos it urhitViw nif rigoi-onsly exiiot—to tttt- half milli- 
iiit-U'f* AItfjgutlu’j- it retislots k> praotnythk'' inttsivriiniul ojHsi'otions 
fonnorly t«tn.siili‘ro(] inipossibk- that «nic «if our tiHjst raiebruts^l snr- 
gitotiEs ncknowlsHlgi^i it ii guiding light wliicli raiidors rasy uiid s«f« 
tho cxtras'lissTi of hidrlrti projoftili-ii-. 

Ky th(> istniL- gisunotrio int-thod. >«mpwhftl ssimplitlod ntid with 
Tiiodilictl a[)pn riitiis, tin- oxiiot IrK^ttiojj of foroigii iuxlic^s hnlgod iti 
imy part of iho Inxly Jimy In- tJirvuuvrrd. Alssi, as will oiisilr im scon, 
hlntw this iiHjlhiHl givi*#! gi piTi’isr indit-fition of a Kingh- point, it will 
do similar for u .serios of poiiiLs. A prafpi-lik- ciironntcis a 

hone itnd Jli™ into fniginnnlt-. ii snljjtt.-t has Ix-eii stmok tty srvoral 
biiUfft-s. jt hoin- isshattemi into splinters; hi any of t|i««'ra;ses tlm 
various |)iu1?n an* loeatei] n itli as iiioi'h pretisioti as is the slngJo ImII. 

Tin- iiiiinlier of owt kK-alistiitiona that the nidiogruph ran niFiin- 
is almost iinliniiu-d. In practicul radiography this aldlity to tuko a 
nuiulx-r of olisrrviitioiis in very Viiltialjiv, es[Vs:i:dly in da- vase of 
rii a I format ion, for it jn'i-iiiits jin exaet <l<‘tennii nit lull yf the eoiilnnr 
of thi' lamy jnfltu-r ami of faults of l■otlfo^lnnli^^o. 

'J ims tiuHi-oradlogruphy ^M-rmits of t-xavt iiieasinvmenta of all 
parln of the orgaiiisni whirh give- ck-nr iniagra under the X rays. 
It la-ara lla- siinie ndiition to simple radiograpky that (juaiilitutivc 
nimrnk'iil analysis docs to ipinlitativo; that is to sav. in most rases in 
Jiu-dieim*. as well ns in surgerin ii knowicdgo of llu' iiuturc of the case 
In as tiolhhig i.tiinpiirad with a know lodge of the in i portal ice of the 




Karly in the artide we noiificl that in fipite of die di'ifavor into 
whidi radiography hiu! fallen llmmgli niisilirectcd mtivity. yet a 
few wrions jiliysidsts eontinued their tvork and ohliiined now and 
Iheii riimwrkahle rraiilts, whieh have done nmdi to redeem Liu- goml 
nujiio of rudiogriiphy. A gn'Ut part of the progress nnisl lie at* 

Lrihiitwl to two ujt-n, whose nuttira should rihvays Iw nHx>gnia.‘d_the 

phy-^idst A illais, and (’liahainL the jwrfecUT of the Cnaiki^s tulies 
Among the radiographer themselves should lx* dteil A. Ixiiuk. wlaV 
during the early years, did worthy work in his phoK.grajdiir studies 
at ,'sal]x-triere. llu* etforts were dirtrted townie I the iK-tter si'leollon 
ami instftiliitioii of radiogrujihiy imiterlal and then tnwani per- 
fming It iitnl employing it wkh mon- tiiellnxl, 'Ik* him we ura in* 

I ebied for the first praetiral irautiix-, ivkii-b altliougl, su|>et^dt*a and 
iliscrtKhied 111 part, was of nmdi interest in its day. I Jn fort mi at el v. 
however, after a few- years of ruili<igraphy. .Vkiiisietir Loiide gave liu 

Ills t>[ici'utioiis 111 tliy i'*'rtl]jetjriei*^ 
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From the very discoverr of the X Sronsieiir CrmiTemmlinp, 
at limt tinie prepiirator to the Fuculty cif MiMlioine, licis by the ern- 
ploymeiU of reu-sounblo aiieJ scientiheiiiethoiliiattiiiiiecl (he best j^ijlts. 
which huve Ijeen ilewrjliecl iii hi^ iiiitiicixms roiiuiiuiih'iitiuiis to the 
amtlciiile^. lie wuh the hrst to ohtaiu vAvttt iiiia^s of tla^ enttiiimi, 
Lhe ihomXt (incl the \iTjile sludyhi^ witli tlie hite Dr. V. Ia*- 

inoine on the jitjswtble iippIjcatioiiM of nuliogrjiphy to xoolo;il 3 ' and 
iniJeontolQ^j^^he nuiile marvLious iiniigpsof hony Htrlit:Iut'es mid r:idii> 
of foAsilf?, whieh have never been snrpsssed. Applying the 
X rziys to anatoiniejil stiitly, he olvtaincnJ by injections of metal into 
the vessels clear radiogniphs of lhe iirteries and their ramilicat ions in 
the linger tips, fjnages uf the muscles of the hand he got in a similar 
manner. 

T do not wi?h to neglect in thi^ articlfl any of those who are work¬ 
ing with radiogiwphy* and who, ilnr'oiigh theii- publications or their 
eommuniratiojis to the teartml Hoeieties, art? awi^eilitcd with having 
created something g<xaj or interesting. If 1 fail to mention them^ I 
will appear pailial^ which I nm not: if* on the othei' hand, 1 do 
cite tJicm by luune^ I must nm^^j-arily ehjirnc(criKe with a word or 
so the valne^ ilcfccis., or ii]siguilicitlujt's of ihcir work. 

Doctor Detdi'^re has written and spoken nuieh on the X ray?^, 
(specially on radioscopy^ whieh miiHt nol lie ronfoundetl with ratli- 
ography* In this cooiii^'tion Id us lo^zk fur a tuoiiHuit ai the prin- 
ci[i1cs of rfldirrssaipy^ I'lider the adion of X fays from a C'rookes 
u reel I tix^utcii with filaiincH?yanide iif hiiriimi is c.?<irii pic tidy ilJnifib 

Hated. Xoiv, if a hand is intcrjjosed l^ctwciHi the ('nHikes tulic ami this 
sxrtx'eiu the luiagi:? of the hziiul wtl! apjicur on I he scix’ch, riut^ liowever* 
as a mere silhouette, but with the flesh* irmscli=¥i^ jierri*^^ iiiiil veiiif^, 
and Imnes sUadow^cil more or less diH'jdy jiccoriling to their resistanix* 
to the niys. Thus may lie sctui cm the scixhul the Ijoiies of the tliorax. 
jincl somi* of its organs, like the heart, whosi* iiiuvcineiits may In* 
discerneil without diflicnlty. 

Such a method of investigfilion and analyf^ii? h natnmny scdnciive. 
■\nietlier it is really as valuable as riiiUogi'aphy is a iininy-sided ques¬ 
tion atid one which I harElIy care to diijciiss here: so I content nivticlf 
for the present with a single stiUenieiit. TIic ixidioseoiM? iti a limited 
numl>er «f cases, such as the stiiily of the Jiuivements of the ihorticii^ 
organs, is of iiuximpanibii? value tmtl in a few othei' mstv is t:ouipk‘- 
men t ary ia the rLid ingrapln 

Doctor (ltdHemi not is the author of a really originnl and tlmrongh 
work on chrouorudiogniphy. The vidiic of Ids iiiethcHl and its pro¬ 
cesses is another ipic^lioii I am unwilling to attriiqit tn sniric: fzirls 
atf! already liegiiiniiig to indtculc a luck of snecress, Init time ulotic will 
determine its legitimate place. 


im 




Miirie nfid I\i1»unt littvii^ miich stTuly to ji of iuvisdgn' 

tion aori X ray analysis ii[x>ti xloni'Ortcopy. expcritiipnls 

are by lui nioiviks lackin^r hi tiiyir 

beiofj: jiarneiilarly inen'tfirions. es|XTiriuie bus. <1etiajii]4rated, 

especially i n the cBjiC! of exlractini^ I Lint htiiiiuii vision, 

lawever jjerfeiit it inuy be. in a jhmjf substitolo fin* a mechanieal 
^lide to the liK’iilioii of (he forai^ii Laiily. 

Dih'tor Ihjndiiiconrt is the iiiiLlior of a nietlikHl of investi^tioii 
with the X rays whirh lie cttlLs eodixiiasi-opir fruiii within; 

ihrotii^h; to itxmiiine). (io inoploys stMjciiilly C4>ii- 

strueted ('ronkc'^ wlitdi ara iiitrtH]iic:erl Eolo iho Ixxly ihrough 

the natiirnl Jii>erturi*s. The loiie projei-ts :i xilhiiuetti' ini ii ftci'veji 
(oiickKliasi.v:>|> 3 '-i'iidii>H(t>[iy) oroti » (jhito (eiidiHli ascii]jy-railiography) 
of the parts of the orjpnisni coining belweeii il and the screen or 
the pJale^ 

,\tarie aiul Chtscol, Janaw Makens^ie. Ihtvidsoii and lleilky, Mcrgicsv 
l^nUrr. Jhissjoi. Maiinor\\ and olliorn are also engaged in endeavors 
lo work on! prohhuiis in variniix ilirei^tiiiTis of reseandn 

The si^ieiue of the a[J 2 >!ieatloii of the pri>|)erti<^ of tile X rays to 
ihe analysis ttt tile lininnii iiody h on ndminihle anil valiialile deA^cl- 
opiiient, 3>iit one sirotind whicli. iiiifmliiiiuteJYk harmful ndisapplkii^ 
tions have dnsteix^rf sinix! Its begilining. 

In lOiicltidoii^ the iiLilis^licni of the X rays in meilteitie htiiI sur¬ 
gery fejince its iiiecplioii witli Rwiilgt^ids discovery Jnis deydopcul 
into n scieni^ essentially exact, pn-eise. and ciertniii — ii scneiiei^ witli 
ivhieh you i-siH^tdally hitikI syinpatliisse ln-c^use irj iU higliext fonit 
radiography liiis Ijorrowirti so nnidi fi\uii |>li<ktugrap1iyp Moreover^ 
it is a scieiKH-: to inlm'st nw alL iMNi^use it is emsslantly lieiiig called 
nptm to play n friore or h^ important nMe in the relief of iliose ills 
the tlesli is heir to. 

Ihjt lisirii liow to di scrim inale Irjelween the gorsl and the hail ineth- 
(xis of a|jplyiiig I he X niys; discover how to sehst the rational and 
valuable pnM.iess«>s of analysis; kgin this by noting that simple radi¬ 
ography and nietronidiography are capable of meeting every ex- 
igiuicy* 

Tile skeleton k perhaps the pan of ihn Imman orgiinisni Umt tnay 
k'St lie studied wilh railiogniphy and incLroradingraphy. Tlie mdio- 
grajih pictures the liones of the infant us siHtii as they begin to forni, 
beforv hirlh eveiu Although tliese obsservations during ge^^tation 
may not be of any giaieral interact, it is of gn^ot value lo (he parents 
to know tlial their eliild Ims u welUfurjiiHl skeleton. Wliih) the Ixaics 
of the infant ara still soft a dose waleh on tlieir ilevdopmciit may 
pi‘nnit the prevention or reiiiiLtiou of RialfurmatioiLH which niight 
U" difliciiU to correct later* Parants tinxiottH about their children's 
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lioalth shnultl havi^ thmn nlEliog^Rph^^d j^-stpmnticiillv wbfn vpry 
young uml tit stiigiv^ iti llit^ir gruwth- Thersc n^giihir ln:s|H^^- 

tiniis5 will i“i'vt'uU long Ln^f^in.* IL up parent utlinr\viifl.s rirkirls, 

[ppi'fisy/inlH+nujliisi^^ca' syjiliilis of tJio Ikiiu*s, Ptigt^rs u^■lL'alllu- 

huliu \nmy tuiimrs, urthritiK^ goiiti flat ftwvL 

iii]> ^piiHil dL^*jisLu iiiiii SI jittiru of nthtT mure less^ couUJioii 

IrnnlilpH, 

At ull ugrs tlie liiiinsiii being h expo^cnJ la the inlrorliietinn of 
fundgti siiliMtuiiriLS into liis IhikI>% eilhcr by nalnrsit cntniurei^ or 
lliroiigli {Knu 4 riitii>n nf the skin. T!ie infniU swiillows piix^^ of 
inoiioy or oilier sjiiu]l objecls in his pliiy: the adult iirfrish-iitiilly swsil- 
lows u viirirty of tiny lliings, iiiui Iw-siili^ is very iinseli inoit? likely 
llum is Else iiifsiut to th* strtsok hy u projertile nr to cut liim^lf wiLli 
bits nf jiirlul nr cjf glsTSS* llir iiuliograpln sind in sptrisil llie 

11x^5 tliscovei-s (In'se fnnlgn ImmIu^; iiieErnrsidingnijdiy loratuv 
iliem exactly and Insures tlicir cosy ami safe exlnirtioin 

iSplinters of IxaieT tietui'htxl bits of rartihige und teiidoiu git^wtlis 
in die nms<'U.*SH, iiiti^tines^ renal uiieI odier iMilouli nssiy jilsn lx* iiseii- 
tiotkin! among forpign iMHlirs that emburniss the liuuiu!] organism* 
and wliieli run lx* Inriitotl EliniEigli the agCEicy of tlio X mys. 

Ill liwiii troiibk'S I’udiogiHfihy ami ineirnnidingT’a|iUy famish most 
%'alusih]L- iiidiii^iitioiis. lint in tliis casi' dm radicisro|x% wliicli silknvs 
llif ulisia vor to foMow thi' moviunants of the orgiin^ bus an exwptional 
iiiid nnii|nuh^tl Value* In examining tlio Inngs, however* to disErover 
tit}«^nuilosis* phthisis* pnlmonarx^ ^derocris^ and |i1eurUie atfertions 
the radiogi^ajjli ultjiie gives delh^ite ami certain inElioitinns. ft 
11 ?veals iMjImonur^' tulxnx-iilosis long iMjfore ^\uy symjstoms are seen. 
and nfteii early eiiougli ti> {x^rmit a cnre^ 

The nidiogmpb gives clear images of eertaln iiliSfeessts* a ml shows 
exsielty the extent niul limits nf any msi^iry o|ieniLini3. As to Lhe 
shite of de* tia^tli and maxillary Ixmes of children and anliilts tl fnr- 
nisln^ inforiimiion of gn“al jmpnrlaiiet\ e.sp[xda!ly in eases of deiitsil 
ii Horn Lilies. rtljSL'e^, alinur^nEil growth, the caiise of fi+rtflin neuraU 
gias* etc. 

Finally, for several YQfij^ past the X rays havi^ been used in flie 
tn atmeiit of certain imilatlii^ such as Uijms* Eiriie, canwr* ;iiKi even 
of lnlx?reulosis* and have gtmenilly seemed to Inivi' ji helpful iiiflti- 
eiMfe. Hut this hist, utilization* which naturally Emplics an exact 
appreciation nf the character of the rays* is ii mailer to wiiich phy¬ 
sicians have not given vnnngh care, since they have eiD|jltjiyt;d tUem 
without sufhclcnt data as to their etiraiive pow er. 
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l%y UiJi!£i]rr tlL'jir. 


T. TtTK PiJim)(2RArirfc Pirm'essesi os iW Sir *luus HBii^ic'irKi^ 

TliP rffiejirrhes of Sir fltJiJi n<?rscliol Iiave Ix'en prineipiillv iliiwtial 
U* Liu* iiivc^ti^riitiuit of l\w phTsienl luw^ wLich tlio rtii^rjiiii^al 

cliaii;n^ itf hiive Ixvii t«Ji.Hif]t*rinjc!r IIih iuiulyjsps of tlir prismritii* 
sjxrlriitii hiivo iijost roiuplrtr, iiml as far »?s they liuve Ix^en 
rknl out ^ to iirovo tho opL'ratiaii of ffiriT^ other tlian tlioisc witli 
vi'Jiirh wo Eiri- a<‘^|ijaint(H;L 

At ilio snnif* iiim% however, as thif; pUilosophor hm binm rngngoil 
ill i]ivi‘^tij^tioiij$ of this high order, [le hiis from ilw iiiiiltttnrie of lib 
exiKniiiienl?^ U?eii sitt?t?otisfnl in |>r(KJueing RH'enil pnK'ofjsspi; of gix^at 
Iwjiuly* There iiru not uny wliSdi ure to ix‘ regjinleJ ik^ ]HN:‘uIiiirly 
htonsitivr—lliey are, iudeed, for the most part ratiier dmx —l>iit the 
mDiijpuktioii reqnirtn] h of the ejusii*st el i a meter, and the rf*snltt« are 
iiiotii eiirioijii and insfriielive. 

The phtli>t^ijphy which IH forever united with the seicntifie invest!- 
gal ions of Sir John llersiliel Is ttx> valtiabfe lo lie omitted from any 
iInscription of the proresses which he mt^inineiids. The following 
qimtations on.\ llierefon^ taiken from his (^oininnnieation to the Roy4iI 
Society* a ml linked togcnhc^r liy my own remarks in such a manner as 
it k iioiwd will be must easily nnderstcKaJ by the uiiscientiJic mnatour. 

crASmrvK, 

Tlie proeejises Jn which cyanogen is employed ore called. Sir 
tlohii Hcmdiel makes the follow'ing mmurks cm I lie subject of Ids es- 
tH^rlriiciits w ith I he cyanides; 

I NlinIJ eaaeluite tjils [mrt of mj- siin^cft hy remarkioR m the niiinber 

Ik Hit ifjirlet.v of niiiKdikkim wUleti. new tReit ntteat lan Ix Ornwri lo tlie ftatkjcet, 
Ek{k|keMr to Iw* pliotofiTainiilLanr iukore^inlw It In rkti loEiRpr seii IriMttlwtt'it na<l 
Ekanaiiiilaiii; iitTet^tkai nf fimits u^f flllver ur lait wa* wtilrli OiiuNlcs^i. \n 

^ fixtmi.'tK frinn A .\[fliitiql i>f t’hotckKnip%* bj ttca>i.Tt tluDt^ fioirtli eitttlezi, 
I^diLou ikJia 

m 
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ft jiTwntr I^r tlf’-nrc. ii&ri'ciilf* nil hjiiiiti' pti^I roniiortP Itself Snilmntolj wllh 

tbt' iJLi'f-||inili4[|i hy wlilrll ciilijlkhlilLUkl] itlid 

Ttii* hiHNitilUt^^ of oti;4iaie eftnddikitkiriA jL^ud uh ti> c^x|Hn-i tIm^ 

wL’Urft'iitr Iff miJiifc'fijnts riMtifkrkiiiMi- i'cijM'H rsr OiIh tLiiMiiki^ lii:tinif]i 

■Tif tNnI Inn ELiiHiiti}^ sin'tjijne iiiul dOiyr Ini Kirill tnilly 4 imiii 4 J+'<l 

ItNlMEn;^ ii^uoityb luito iiIrv^Kiy ULi^ie^irt^ nuil umn^ tiri' dniJy pri'^^nthiii' ihv^m- 
litelvf-H to JUKtlfy h> .10 Jill nist-s lu wXtli'h rhouik-nl ido^jiifiiUi may In- 

ni|.lNMiHl EuiJitdtHil VE-lih 41 itrlnlu of luxity iiinU w lo t^ak. In n 

rtiitilthrhtu- «iti jx. cIoteMi tIJJit tljii bl El ijr+^iil 

iimjnrlty, It Mui In nil, coHDti ift-liii-U Unvv- iiotleeil [liiholf; IiKirKHuSe nuli- 

i«Ihi] 4^'H Irt n ilwiTcirllxlnjj nno h*i tiir un m^iry rcfniii|^lhle rny^ 4im eDiui^riiiNl. 
]t Jrt tibrhmply sji In I’fu**-?* isf^^okl nml Kllvi?r. In tlmt nf the hh-liruniiLte of 
l>«jtiii^li it IA rtiTPhii tmilmlrlE- tliut UIJ nt..uE of nsy«eii lii iMirti-il wIlU, siini i^f 
lilHEiy Iithon^ A iH^iulirill eXHlnjih^ 4if shkIi 4leOXl4ll?.LlijL; ili-rSni] on 41 liuluiriddi- 
Tfiio 4h;iii]thkiitiLl bfiR hitply incurred Uy iin« In the r-xjiinlrniLluii 4 if thnt hiton^tlnp 
mii, On* fi-rm^nik'y4iniirvn irt |;iohL>iAtttiin iti^-rlthnl by itr. SniVe in tLi^ Fliih>- 
T^tRllEiill ^■«L UKK !i^'hb‘Jistinir, iuieI whloll hi- Iliih nlkown bow in 

iiiiiiiiirjK'tnre III iilniuilMiiiR' 4ijjil purity hy vultsiii: jotloti on iby i.^fintiioti or 
yelhm- fETnr"’ynTutn>h In tlilH oxygen Ite nlKMirliCHh hytlroicen 

etren off, :inil the idinrcitiofu [pf tbi" riA^nithig ii>iiitKiiiiii'l in rr^j^rt nf tlx* o^hli^ 
of I mil fnriuJiu?, as It dixw, |ViisRlaii htiie wltli pititiaHilEii of tliat iiirtuL tmt |iro- 
ihii'lnjc 1441 iiriRzIpltJiio li'Mti \U Imlk-nte an of uksini-iie^nitlve 

eiiE'ti:!-, n iltsTKoPltloii to piirl vrEth oxygen, wir^ wJiti-h 3a Hn- same Uiin^r, lo ahHorlp 
kytlr4kgi7n iln Ehi^ iitesi'ot'i- of iiio|4ctiirr] nmj tWeTpy to n-tiim to Itx firlstlne 
Iit]ile Iiiiil4"r flp.nmstain^^>H of iiRHk-nLte Holleltiitk>n. Hui-h a^ the ninolty ot pro- 
loxlile Ilf Iron, for linttiimi*, for nn inhlltluinil ilosi? nf tpsygeu, uttv 

p4iper slmtily wastxil ivlllp h liotiitlori of tliltf xnlr In highly seiiNitlve ii> Ihe 
netliJti nf light. PrithmlHii hhie la ili'ih^ltetl (iJk- hftse Iwlog TiiiivaiLrlly KUiiplU^i;! 
ty 13 k' ileAittx’tlun ipf 4jntt {^prlhin of ttx^ m'Ul ninl the mM hy i1eiTinj|KjXltloti of 
anotherAfler half mi heur or on Imor'a expui^iuro to kmh-hIiIih? h ver^- (w^nutE- 
Itll iJiTalli-o ]p|ppt4^a;r4lph \fi ihk^ nwilll, t4i. hx wilh li oil (hltt 144 llt'^’tftixiiry Is to 
mtkk it In w:Lt4T In wlileli o little solphjite of stalo h illssoli-ed ki liamre the 
Oxliy of llie Pni»4(lnii hEik- ileismUiRl. While iJry tlw Iintir4>^kni h rlore ioler 
nr lavetnler IpIul^ uhl^^b hna n rorluuH Jiint ^^trlkhig elft^^t on the gri'i^nlsh-yHIocr 
nronml of ih*^ |Mi|H^r. |.mi|nrtHl hy the siLllin- H4>|ijnoii, After waiAblnit the 
groinnl PiElnr illsutfcix»firs ami fhe phatipjin^iph laR^mit^ IjrEgbt hhn< ckh a while 
proinnl. If khi long eis^rKi^uRl 1i «i«ta “over siinoiKl ” mnl the rliil hna a hrownlsJi 
or yellnwiHli k siileixT. wIiTeh, hsjwever, la riumivi^L Jn lixinu, hut Ills ^e^lw 
nf hiteiiaiiy lieyotMl n ]sjlu| la ii|it4ilnecl liy iniiilliinnina^ ipf extxMMire. 

If |Mii«^r \k~ wnsht'd with n htplnikm of mmuoiilnHHErftte 4if Emu nini ilrEiRh tiinl 
tfauL a womU jPn'iheMRl oviT It of the yi4h>w fi^rrtMijnniiref of ihpUikjiIiieii, then- ta 
1141 hEinuRlhiti^ fiinipatlno nf true l^niaalnti liliy^ Imt llin laka^r nipltlly aE^jnlrr^ 
n vhdi^r hUniTi'^ ^'rjlor w-hleh ileepeiia after a fi-n- ijj3iiuk>s. an H pirhra, tin jihiiiiAT 
nlexrluirii hlnekiifsa. In thla tEliife If is n iwjxlflve phiiTojfntplile fpn|M.-r of lilgb 
pn^EPHlIillity iiinl glvna ihh^iirex of ifti'iit itepth nuiJ a|uir|nii->4a, hut whb thia jifr 
t'lilliarlty. that iJh'> iliirkeii again a|4tintm4i.^ua]y oh expisure to the nir In iturJv- 
m.'as ami jire PH>i.ni i.»lditerali4l. Thi- paivr. LciwevtT+ miiuilna aiia-ci-ptnile to 
light 4\ml inimhle nf mihlng i)ih4^r ijlidur^^, whieh In lixlr luni fmln wltliyiil 
iiEiy tpoaallilllty iw tnf fts I i-an SiLR^i af iirn^tliig tfauri, whTi'h H to In? n'gretinl, 
lie they nn^ Kvty laniitlful a ml the iwijkt .«f aueh easy pn^tMinitlnn. If wtiHhed 
^hh nniinnEilii fir Ita curbouate. tliey are ftpr a few lauriEEinla iiillmly nhlEter- 
Eiti'iJ. ftjif prr^timifjf rrtipprnr irUh rri^tat il and In thia wtate 

they are died, and tUi 4iiiiiunLiliip wltti nil Unit if will dltisohiv Tx^lng reiaoved 
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hy waiifliSni; ht wiit«>r» ihoJr tulwr j^uri- Itlui*, wlildi iIw|)oiih 

Jfc_v rf tiw soluOiFci Ih> iiiUl^^I. tlji-n* Firt^Mili^i u (iiirk vtoTi^t- 

hik, wliU’-li tuity kt-jM uiiluJnnNE In iw iPimuiJr Ij^ittJp-, iinO will rprtditv 
fumlnb hy n tcln^li* wa^h ul n indUv rin^ ih^lHvr ijnjHrr hi i]iMMth»n, 

which iif likLiiHl Ki^tLHithi^ wlkt-n vrct. 

Jt Ell Jiraf lel^ht initiirfLl to nrfer tlifc?*c rurloibt nrnl c0i|iii]4^x dmn;?ps to 

Oil- hiMlnhlllty ot Mii" cyniik' LxiiiiiNnimK iiinl tlint tkln o^ihiiiiili H to n kt-rhiin 
uituttt tTorrwt Est firwi'(?U. Uy thi> iiliuEii^^nLiihk- kLk|hrt'7k>ik>iiH ^il.milnLHl on [mpf^nt 
to iiVkh-Ji Hi! JniTi Ihlw Ih4Mi iHkb-il wliciE iMitits In ilii.' fi-rrfieyttoLe i^lki 

tJini]i.wlii,*K. yivvvrilw^is^ Hk' fulkovltm E^xtHTlpnoON iiioimhinll^i pnirt^ tluit In 
?H"Vi«ni| of tin? hIpoVi- dn^O-lIrtMt Ihf' OrrOirtligrp- ncUuu of Tlio t^lnt 

Itc Lui i«soni‘^l 101 thL^‘ fuiltSM tiiiL on Oin Inoi cioitakiril in fi-mi^ltiiiuh wilo- 
llon ifcikk-tl to tlJOJifc. whk-k h cko^.il iUr^*^ or tJtlii'nv E><j+ a I lorn. tLtii uby pO'^oithii^^ 
It Ut Uw fiTnii-yjiIIk- kmIim in n fomt nil to jinx-liiltnin tin* siehh< in ^tiiiikh 
liflthoi wHli I til" pi^rki\lEli- or [p|\ptipKEili> of Irui], ha tin* uniy Ih.-« To ninki' 
lh\A iwkkoiu IItl iknt in iM'iiVMdirj' Is* hi frtiiy' u»i the fif rn>rjvrfijofr In Or^ 

|pri-|>iirELlloii Lif tin- jptt|wT» w'bleb thijpt Ir>4-umii^ ft'^liny'il to a liitEiplo Ai'3i!«>klik}( 
Mvnr with tIh^ nnnjiiiiiiJnllrU- fctfiliilleni, l^iifnT ^hi wn:^lR-it Is <if n lirlj^lit yi-EJow 
ndur nticl }s Arif^iri'-Titly lltlloH bin Iei reality hE|;lil>% SL^iisitlvo to |jhiiiii^rikiilllo 
lo^tlioi, l<;^]ii:iKi- 4 l to ^troi4: tmiiiiiLliio, for liiu*^ itK Isriwlit yrdow 

Hilt Ik ikilk'ii iEEto Ik El iKhcry hnv or chvu. to ijriiy, but ilit? i-tunj^io nltnk'i'tlkT 
iitiioEJHt!^ to Ek nniHloniti- |K>rk^^iiibiE^i- of tkr total Ii 3 ;kl ^l^tky^t^‘il anil In hlnrt 

c SjKwtimt lr» jillftl nii tVOLllii Vtinlly tlEUliiO. Noiy.Htitirli.::-!, Jf El Hi 1^1 ^tT tbirt 

imlKir In- hi-hl fur oEily funr ckr ilvo [ii ilo^ Ktio alw rETn-t ipf uLli-b h 

iliiLti^ Initierix-ptlbkH to tko oyo, nml, vrXwH o'ltlMlmivn Into tin- sltiiilo, U* whnIohI 
toTr wltk tln^ fE‘rfT*>imti|lE^jOHito of iiotjo^lu ik i.-!hikr;iiionilk>- iio|pDsl| of t^ruKstnn 
hUxe Uxkim tihny^ on tko [Mirt fiijntiiHi otkkl iioio^ w^Tiotovt-r oia tin- ri-^t. tljjit on 
wnHtilnif Iki^ wlmJf. with wntfr n jM'ctly Htnnii; Uluv iinpi'f^lon Ls doimm- 
i^tnithkt; Iko mliHtion of Iron In tiuil t*^>rtk]n of Hr- iMit?rr to tho st^itf of 
pvnoioildc. ^ Tbo olfiK-l In !|U4.^t|p;ni b mil, h ^^kmibl Fm- oIjput^ihI, pKeillor tip the 
iininioiLloKf-iinito ipf Iriko, 'Jin.* iijiiijioiiEei nntl jRiliiwln-tjirri-rEEn fLilly phim-sl^ und 
tki‘ [bL^n-klorlilr. tn uitafhr4, piiErlnkm of tko iwiiijo ikrtipn'rtyH. but tin- 

ox pporEim^Ekt b far iiinn- m-ntry lumlo nm\ Hkiet.vtslK EK tlrr iiritli thr oTliGr salts. 

Iji fkirllpyr dovLilujHuynt of nniiAt iiitiiit^tipij^ |>r€Hf>siT^ Sir 

Joliii lirmdiol ^xi^t 

Tb' Turtrtim ipf ryniiofyjK' fweii to Ik' Iniiuiui^ratilo, Init tlnit wlilek 

I sliiilp inw iIr>KTl(K> fk'SprtcTi pkirttrnlnr i^ntli't", nut only fur Hs pirGeinliiuijt 
Ihjfluty tihiPo Pii pruptmo^, kut as llbiKtrnllnp: Ikti jHK.'ulkir pKiwor of tko 
uintiioiilni-Eil jiiuP otlKT pR>rsriJts of IrcktE cLl^^hi-o uiGDtluiktKl to rtK.^-Ivi' el lELinpit 
lik-torH, j^LiKrr'|ktniP44 of rPGrl^1oplNklti| by ji pjifax vaHoEy ntt sllniulE. TIiEk 
uptiHiHEi^ Pti nhupply pmHwItu? ovur tlK- urttroontii-t ltnittNl pniinT on wbSrti Nurk n 

Jntoiii pirturo tiriK ti«?ii fii!|kn^-^-il. ti-riii Njpmirtof/tjj n w^jifiti nf tku 

noIeiHoii of tiuk oLiminoii yidtoo- rerrfw.’jnnato i piniso^lnti^j of |Hitask TIh> intoipt 
piTE-Eiirt% If i^ot »o fcilnt ns tn lio ititllo ItitinEliPr Cnoil fur Ibb pniit^p^-L^ skoiild nut 
he i!iop, 1 h netnitlvo. klkhi mm flip liipiiTil tw upitdkhj. \\'hU‘h mn imt Fr^ in too 
likin n fliiii, tlR^ iiop^Eirlvp ikLetun^ miiFstieK, ami by fury ^low' ilp-^^r+K's b rt-pilncinl 
tky a t^Etivu ouu of n liulH-bloo ^-ulor tin a. CTp-i’nliih-yfilloiv Rt^nintl, w tkli'ti at 

n i?C!riEiin inoEiiont a lilj;b of s1inn>»L^ utal -iJns^ilnr lR>niUy ciml 

il4d!c:4ioy of tint. If at rliLs Etmtant It tlinpwn Ijitt^p wntor, ll tuiKSt^ Inimo- 
illately to ITiiKsinn bkin. foslap; nt tkr minir ihnr, iMoieror, inntb thf lb sbarii- 
amt H^inn'i Enii‘>r Irnksyk bMiK^iiiPTi^ ijiiElo bEntty ami ronfiiH>^L Itoit If thla 
lie delayKKj, tkp ijlctum-, uftor uilaEnItii; a iH^rlalii Ukaxlinuni of diatlIldtnln^^ 
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flllll^l^y wnfusti], Jf ihL* i|tiiiutlty uf miire 

iljjiD thu jKfciMT itisi <»sittSTy mill (^)nipTet«ly ul^^rh, or (f tln> bniMli Kti nppkytu^ it 
Ik- tLlSowik.1 III nr^t i]ti at to he iwsswd twSee mer iiiiy FiirL Tlie elTetit theia 
UkTotuE^ tliiii of ti iiiiii iii-prliiieil wimmJ cut. nil the kinonfr fllwid?* tR-liin 

mil t^itfK?tiier. n^hl n mrjil nli^euee iuilf ll|;litk. 

Tn rhlH c^imfiiHkin, ^fuiu umiilc luny [v snlilecl in rlic i^nii^lntecl mAu- 

lloii, liy ^vlileli It Ln hStirtenYl fnim iiruimiiik|?txilbly wSthlii tlie pi>rei of 

I bo I'Hi^KT, -11 lid Oh'' prii'lpIl ri UkL I'rtiftHJu n Idiiir iLlloiiVfkl iliuf- to LL|i,n;lii4.iieinitQ ninJ 
fix Ittk'lf u]ii tiw By t Lo of iliSk li]|;nk|Ei>i] | jiIpci^ h uitieli ililuuer a ml 

more i?inifi.l+lp film may tH* sjPivnbl over tliu surfin'!'; iitmI 4 rftea dri/. If 

III It HUlltelorj|]y derelotMl tfcm upiPUi-flilna mriy Ik- rep^iteiL Hy o|tenitIi 3 .c IhiLH 
t Imve sKiipiMhitmlly LllKiUb^li mtidyi KiiLi^kklf^d En tinkliieliii; plelun^ of 
iKiinty null TiihiiiKt^ vf Lffecb wlikii tJuy mtalu (If imt tlihuvTi Into wolerj 
iK'iu'iHti the leuvi*? (Ff II fkyrtrollLi, wiul (iiive uvoii 0 certniu dfcTnK:^ of fixity” 
I mil 11 ^ In n wtrotis llEht. ami riKnverliiE tlieir tone Ui the diaa^h. The luiiiilpulii. 
llouk of Ihm iircH>e^ an\ lii3iV0VE*r. delh^ite, eiiieI iiiTi^pleU- Ih 

lively niri*. 

if tiulplna-yntiiile of jioin^ji Ik^ mltleil [o the iLmnionlo-eltmie itr aiatiinnlO' 
tnnt7il,e of ln>Ti. the fieiulJiLr nnl itihsr whli-h I but Iwtl Etichiiri^ on la^rsolt^ of 
the iiieiiLl Iri not hnt \l ati|kMm ot onc^^ on mhhnj^ a dnij> tpr tiva nf 

dJIuie Kul|khiJde or ollrlc mi'hL Tliik elrriiinainuitv jalrrikl io the fn^rfeet itcu- 
imlity nf jhiIus atui itRbr jaiwer, ju suek mktinil Npliukio, nf cridnHnjr, 
ntulMinm|ki!4<?ih a lariliHE lieitiH n>ii|tj|ry to the iinunl hah1tLiik<^ of the jk-mxhle 
of iniTip loEellHT Hflth their Nlinpilcir irorh^fonuiiikpn hy dn* nethan of iieIjI tu 
tironi huHh;, 1u aiipumd opjkjj^itlou to a vi-ry Mnnui alllnityp lais*, 1 ik>nffSBp 
ItTedtitkl n]e tip iqKk'alutc an IJk* i^rj^slhtllty of their ferniEliaiiK* htUR- HYlailriE in 
llieai. not In ttic onllotio' fonii of [k n^xlde. hat in one iHonuTie wltli Ji, The 
imiifonuiMlyii of |•rtll^tlUL hltm, tiheh theSr soliitlnEis nrt> iuIjcm widt pniaaliile 
uf iHjtmdi, ami thi> faniiiJtlmi hi IM phiH? i^f n violet lolorikl Ihpitil iPf 

Hiu^fulMt InMtnhIlUy uiitler llw^ mtloii of UeUL iKHiii to favor thlH hh*^ Not In 
It nJlfPKE-tlKT hu|toiwihle that tlu^ iKKiilinr "pre|]nn«i^ etnto f<ii|n-rrleial(y 
Miiin'ii Uy Jnm nmler I he iiifliionii- iif ijilrle aelil. ilt^t noti^Tkl hy Kelr. a ml aluw 
liiiide The Jnatijik^ of exjk^rliiirnt hy .Vi. SP-iilmlHriTi anil npy^^jlf. muy pSt-jmHl Him ji 
i-linrme s^isiierEleinlly oik-ralHl uii the Imu laio n m-w tnelnllh^ Mnly I^Jtnerle 

with Infjo. iiEioxIilatple Ipy nitrle aeiil nnd whieEi may he iiPijkTElcml an the 
rmlh‘;il rpf that ju roxhle whieh exhdn in ihe mUh In iiutiktioii. nml ipniwlhly nlMi 
of nil iiftiinerli' |PttPtoxithv A ixpiuhimttloTi of the I'omitHJiii [priktoxhlk* vi.''lth thi* 
iKOimTiM iK^ifuthlc, niiber Ihnu tiitli tlie i^aiine ineial ]n n Rliaply IiIeImt staEo of 
oxiitatlnih ivouhl ikffonl n not miplanalhle notion fkf Ebe elu^nlerLl nntun- rif Hint 
pineijlhif Itkiermetltnle oxide to whleh Hie- iunEie of M crroKcpferrle^ ha-i 
Elvk'Ei hy BE^e^'tliiHv If (Itp mnler my raennlnE UKPri^ eleari we for n nioniE^nt 
i‘en!Mail Elk ih^wlpidtc Rueh nii N-nierte fonii of Imri hy the nnrue ttithrittm. the 
IPX hie III .jmHllon niS^bl Im rti^nnltkl hr n Klderinto of imn, Rcith jriicirt^idiorxiN 

nml nrm>Tih> iVklh-^ ... for RE-tiTi! ctmiblnations) sidLiill Is-omofle fomin 

Itk I la-1 r os hit'll nnd netijR. Hnl to tetiim from thl» dlEi^^ioiL 

If to IE mlxtim- of ikmiuonltH-hrtile of initi awl aiilikhiNyatjnTe of potfish n 
scuHil of iiltrle nehl bt^ mhhki, the r^nitlhE rial thjuld, wjin-nd on iP 7 L|K?r 
sfX'nlomkrimty whiterm In The tlnrk. If mon? neld Im iidikKl till tin- |Kilnt M 
ttttfilEiiKl Wlien thedlk-tFlorntlon Eo relax, amt iTie imrier Evhei, dry^ relnltLit 

n -oiwIdefahSe di'EToe of iTilor. lE la ikinorfelly nffetitkl t.y IlKhr, and reijelvea ji 
ik^ithe Ikletnre ivllti mpldlty. whieh Pth,k-ar^ at the Imek of the ipajmr 

u llh even inon- iliHfhirtm^s tiuan oii im fmv. Th.^ liniPrt^lon, however, l!* rmllSii, 
faEk-s on ktiTlue- tmr am I antnalnteil at iii^^nt w llh nay Enodu of fl-tlnig ' 
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If pflfKir t>r ivrtwlH?^! witli ii nnxtari^ ut Heutnutilo-^r^tfiKs^ i*t Inm 

mill fm‘(4feie^f|iikTrmiiiti=: cif iwt^rnU. i«i iiw to ct^utuFi (Jk^ two Rilis Ui ntupiit i'tjiijiS 
limportlon^, miil, iH^inu tlK'n [m|>re»seil wStli n fiSofiiro. ttin>wii Into waivr jiulI 
^rk^ln n iicjaitU't^ liittLifi' trill Iw |»n.Kliic^L TIsH t^Ultirr L liiiVf* tppuj:iii to 
piUrtfvplIlik^ Ji vi>r>' f-yrlutth itiiJi^toruintloti. priHi'iMlml Uy tiatjil ohlLt4[rnl|uii, T** 
IIiIm 11. iJiiiKt \h> weimIiihI \rlfh Kiilm Uyi Ilf pnatxi-iilltiitr nf iiiori^ir?.', ivliii-li 
ill n II till' iituix otiili^ly iJisi^hurKi?*^. The n Iff site twlnn thnnKiii^^hly wn^licil 
out nntl tlie iilctiln' 4lrl«Sp 0 ^nirHitli lh>n Jf« to tje i>TFr it^ sonieiTiuit hpitti-r 

tiuiii ltd'll for IfPiiliiir I[tvi‘ei. toil not K!ull1rlx-ntly m in w^ireli or Stijiin- thi- 
|kni[i*^r. The obllteniUHl jiletuie luuiHLHllcitol.v rertFijr^irHv not lilne, liiit bnjwiL 
If ke|H for woae wech^i in thU Htole In'twi^^n file U^stri^ of o folio. In imhi- 
jilpte ilprknes^p It fndee nml ait k^oi:ilj tiliuxisl entirely aUH4i|kfv^iis. Ki;t. whut Ik 
rery iflnpiltirp ti frenli iiiP|i1k-Eilliiti of IW Ik^ll rerliFt^ mid ri'sdonit It To IlM fill I 
[nTorwlty. 

Thlrt curloijft truiiKfeFiiuilloM Ih liiNlnieLlre In miolLot: ujiy. U ihtit cs|h 

enttki-O hy lij£hl; Jit lectst in>l l\v Il3;lit flloiie. „l errfatpi /e'jwjKTHtnrrf: nin.Kt ^v 

aittnliLi>iL Jink Ikut lemiN'nitnre HOinFt'T+ In totiil iliirkriPTti^, Neretllip'dfw, I find 
tluat cjii oji[Pij^hij; to ti riTy 1 'oiiwntrrtk‘it HiPt^’lnnn (mdk'p'lp'^l by n Um-a of s^Ejort 
FI ¥l1p of lUFjitT duly pro^iAfief! ns iiImpvi*— tliMt Ik to twy, by wushluj^ with 
the nilxeil ^plutkpnSp esiKwnre to Kinmliliie, wJiKtiln", mid dlpMdyintlit;^ tliu mil- 
form I line etpltir m na In ImkI nrtb’l<^lts i¥Lltoiii*wi Js p-Iuiiii'ihI in 

hniwri over the wliolo n-prloii of tlw* ml ami ornnsiP- rnyp-, Uul not rjf-|ff/jol the 
kiTiilnouk K|le^^lmm. *flireo itutelOMtoiw set^m uuaivoldntdo: Flfst. thitt It 1;^ the 
Infill of tlient' Ttiysp not tbiSr tajthl, whieli operaitiTS tin* chmntt^: sen-ftaml. tlirit 
thlK hint II tHH-qlhir elicmiciil lioadlty wtikii Ik oor |MiHsessetl by ttn* 

purely eiilorlfle niyw oidKhlo of the vIkUiLf' KtH^-tnitii, TTiouifli fnr uiorf loteiLs*'; 
itiiiL tlilriL Ihait ihe hint rudlmed from ohnmn^y hot Iniri nlHPiaiiU 
ill myii nniiloiyEii'nK in tiuwi* of the tVjzloii uf Mie tnmi utMjve ludk-.itiH|. 

Sir John Oet^'liel then prciceefls to show that, wluitever lx* tho r<ldite 
fif the iron lu the don tile salts in qiK^sliniu its reduction liy fiUie lijclit 
to the state <?f j>rrjlnxi{le in iniiiuitid bv many utlier reiieenlH. Thus, 
fiiresani|>ie. if ti slip nf ]ia[XT prepaixHl with the lUiinifiiiio-eitriite of 
iron iie est>oseJ partially lo sunsliiiie ami I hen wrinheij with the 
bidimmate of jMdusIn the bielmnniile is di^ixiiii^int and |im^}pdiitiMl 
iipnii tha Riinnetl |Kiriioiu juRt as if wonhl lie if diiT-eily exiMisefl to the 
rays. 

I havn provefl this fact with ai niimtH^r of prepariiticins of 

cobHll, Jiickeb liismiith, platitiunu and otfier sails whieh Iiiive Imcji 
thought hitherto to Ih' iTisensilile to sohir ngeiuy: hut if lliey are pnr- 
tially snnned, and then washed with nitrate of silver and jait aside 
in the dark the nuiEillio silver is slowly n^diiivil iifain I he snimwl 
fxirtiuiL In many instatas-s days were miiim>il h» proiliiit^ the visrhio 
piHtin^; ami in one msi' papiTH, bdiig wusheil with neutral chhirTcle 
of |i1ntimnn, w'er«‘ snimeib ami then waisheil in the dark with iiltmte 
of silver; it wa.s some weeks im^fori* the iin]if!:i» made ifa iip|ieoniiKv. 
blit it w-n?i eventually prfevtiy ilnvelotjefl. This s^MX^iiiien has hn n 
kept for tieveral years,and continues constantly to ijnpi^jvein clearness 
and definitioa. 
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A process of nil jiriHinpoiis cUnnn'tcr to that which hsi:, just Ikwh 
describi'fl, niid to which tho chlEjciilr.' of i^uUI is uti iipeui, must he next 
desi.'ritivil. T Ids was (iiscovt»rL*d nt the snine titiiu as the ci'anotiiw, 
iixui IiiiB heeii terujed the chrysoiii'|j<s. 

Ill nniler to nMisrintn wlH’tlicr nil}' jkirtluciof tin' Iruti lti Oieiluiitileniiiiiiiiiiljiiii! 
imll I'Hipkiyisl lull) ti'utljr uiiilvtiiiiiic iliiiKliInttiin iiinl lii'i'oiiie i» iTie 

nlnte Mf |>rul«x|iti\ kii|iih>si'iI. I limi M'i'ciucm* Io fi Miliilloti ..f pilil i>xiirfJy 
iientnil In'll l^j" iiirlMiitiite cif hikIii^ Tlip jimtnHiilts «f Ifnii, iijt Is n'ell'kikiwti ti» 
•■lii'tiilsiN, ffijltl hi lliu iiictuitli- Kiiite, 'nil' cirij.a {.ruvist I'Xix-tihiKly 

ntrlbliii;, Swiiluj; In n {trihi-ss iii> ii lm’ hifi-rlnr In ilie iitiisist nniKiiii] iH'uiily «f Itn 
I'ffii'l t., ilH- .'iiJnlyts' iinHi'ss „r Mr. Tnllitil. wtilMi In mtiiit' riNiMyis It iiwitly 
n>si’i)ililcs; wlili (Ills ndi'iitilui!!'. hk n iii,it|i>r of exiii'riuii'nhil cxlillililuti, ihnt 
tlie itlscIfMiiin' Ilf the ikiruiniit Ininire iHhih rji>t rt'^iiilre le Ik> iKirhininsI In tin- 
Oiirk. iB'Inif tint IntL'rfi'rnil with tiy iiHsh-oiii' ilnyll^lit. .Is the will 

iJTiilKihty ri'is-titnl tiy iiTliers. 1 shnll Iii'to ihwi'i'ltie It nh Inti In. rrijwr In t« 
Iw wiisliisl wIili a uiiHiV'nitely ninii-ntnitiil niliitlim i.f noimeiib-cltnite of Iron 
imil (IrfHl. TIh' strcnirtli of the KeliiiJori shniTld Is- sijch os to iliy Into o jsswl 
jotlow culuc. lint Ht nil Inowii. In thin state It j« ready tu usolve ji jdiotn- 
l.'niiihle liiiiiia'. whlrh inny be liii|irt^-j(jii <,ti ii eiilicr from inittire in Ibe enini-rn 
ntoK'iiru. or froiii nil l■n).'TnvLl 1 !^ on n rmnii* In natinhlnc. Tin* ]ninja* no Inittn-wnsl, 
iKtwever. In vi'ry rnliii ninl miniellines luiolly |s'ni-|i1IMi-. Ttn* mnment It Is 
Tcninvuil ronn iIh' friinie *ir LiiiiH<ni It munt In* wustiisl over with n lU'iitml 
miliiiloti ..f miia of snch niri-iinili iw i*. imvp nln>iii the ioli*r of sherry wlm*. 
[DMOhlly the |*letiin> «|*im*;(w, imt. Indin'll, nt nnci' ef its full luteimUy. Init liiirk- 
eiilnjf with ni|tli||ty ii|i hi n ■oclnln jiulnt, ilejiriiiiinir on lls* Hlnnufih «f the 
noliitkiii timnl. chi XX iiiin isihit notbitjir nin HtirtnnM the nI(nriih«K.i nml in-rfet- 
If fill of dehilt ef the result I iij; iilKitenniidi. Ti nnrnl this piroivsrt Hint lo llx the 
fUitiin* tmi for nt lenst ns the fnritn'r iiRfiiey of H„hl Is loiirtrufil). it in to Imi 
tlirfiivn Into wnter viriy Hhniitly n. lilnhittnl with nal,,|...rFe mid nint w.H mnilieih 
itrlwt, w'lishinl wllh Iiydratiniiiiate of imtonh. rliinnl. nud drlml nKiiln 
Such In tin- iintlhii' of a timNisw to which I iiro|iiiK.' nnolj’liiff the noiue of 
vXiv"‘t)it>r In Iipih r to mwll liy sliiitlnrity of einiciun' oinl teniduntloii tin* 
m/ofaiic hnmns« or Mr. Tlltlsn. to whirl, 1„ Itn Renend ifr.n.'t it nlfortn so rliei,' a 

imntilel. Ih-lnp very recent, 1 .. i June |n, jlHL't otittilned o ininu*1etr 

tommanil over alt |f« lietalK Inn the tciwln3ilit,ii of the Ms«lon of the nrolety 
In-InK cW ot h,inil I hove net limuslit it odvlsalile io «tihr-fe«* itn tin'ritleij. In 
point Of dfrrrf setutniillty the chrysotyin^ ikiist is rerininly iiirerior lo the cul' 
^Jlie, hut it Is line of the moot n'nuirkjililr iKsuitariHeH of Roid an n idnito- 
ttrophle InRiviIliiiit tlmt cj'/criiielp fnipi-ranlonn tihfy' mtjtTf’ tiji UgHt ffO 

anrkrniH,, un,/ nry s„>,rly. ,ipjatrr«/|^ .rfffeiaf ifn.lr. 

xVmnJlt.i*'’. T' nnrr rfiirtrf rblorfifr „t miW rniJilhin la lAr pajn r, 

li** '’""o'" «l'I-ll«ilioiia JSD) hlRlily loiiiortnnt 

trin^th I*? ff """ i" «>nv" i*5IS.Hiw! 1I« innde 

.1 in t^i'JI hiiuwn h.elK'iiiUtn tlml this Uf I.Jlicateil wllh soJiitloiinof p,]d prtvlni- 

ms Tf *'«it UK>nelim line 

fi uiateil his lie emiiiiatlim of the atomh- weiKht .,r pn.L i.i^bt i» well an heat 

irt* 

Te r^io^d nr nt must my nJlRbtly 

iwlil, wwmi. tlM.* oxnite ni-lil must be mliica In tliy form of a imatnU oanlnte: 
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nti(i thlnf. It mnM 1k^ r^r^jwui in a I’l'itnla rotbtliU^miTta i^itantHr, i^ JiIrli qtinn- 

tltj l«ni^ U* i:rivil*T fUi- #rn'a(»T nuiuiiEil at in tli*^ rlilnrlEji^ 

Tndtr tUe«e wniUtloEEN i?* jiriH*3|iltiiti.H| liy jij* ji iiiiiL’k jKJiivUfr tlia 

liiEjuliil Jm? in nny Inilk, tiii-il if nivn^Iy ivpitilsivj (niiht ti stiilm M i^rtKlntc^L 
^^bEeh, Lrt«ftv€T al iiiMter n riTlalU ikniji-pr nf tli-n ihlorlrtr, i.ixnlntt« 

nnil fn.v rti^ld, pHTt i>ii Im'nniKt’knE fruiii tiny tn <lity iiiiiJ fniui wiH^k tu wwk* 
wliuii Mil] by Sn tb*> »ltirk, eiocI c?^iw>rlsilly 3n n druuji ttrnioftT:iL^in.v till It a».'iiulr€ss 
nluirCiHt the blncJcni.^ nf Ink, t\w nnHuniied tiertiii]i cif lln* |Pti:fk>r n^iiiiilnkig un- 
EiJTik'trth or 8*1 klls'btly an tip remJtT 3t Mlinne^t c«rfnt[i Hint nijiit little iielkin n-f 
rln- klinl in line tu lEii- i-Efi'i-t of oihiulI lEnlit KfiL-Eili-iit In ttio 

lutniumtlon of ttk.- |iii|.»vr^ 1 Imvo bi-foro mo n HiHx-EtLion of \Mi\}pr nti irvnltkl In 
^vlileli ilio I'fftk’t i?f ililrty oiinwurn' i+i -^iijmliiim w-iut ijnUn Iniiwlhle nt 

flint nuil vh'bleti In n&av uf mi Intmim.^ cl |4uri*b' ^ nJJiy \\M \h* i:iill4*cl tiliivk, wliEln 
itir iiiLkunmMil I Hill; In 11 huA notinlnil pniiHMCntholy Imt n very kllj^lil liD^wn, 
Ami (niitrli Ik not h little fvuxjitkntiU^ aiwl iinliofit^^ Unit In Uie time of 
urv TiM^nUoin^j llm p/mj-Onw^i nf elfein Vl’jim ntUiiTiiil i other [KirtlmiH ^if ttio kiiiiio 
INisM^r iu jtrailunreil for tnuiiiT Unifcj., vlx, oim niliiiite, twE> 

inltniTE'H^ niiil tlirtk.^ mlnnln^ rm^ in if Eri the JesiKt jn^n'i+iitlMi^ ilonnre lErirkor tluiii 
Uii- ikirtJuTi on whiili Un- liuM Uiiil netnl iliirltin tlilrty m<H,x>nilk Lni]i\ 

If fuiiH'r tiivfwirwl nn JiUiie mtmn4keruhM ftir llte i*hTymt.y\H% i-EtlJor uilli the 
nuiinnikln-nlfnite or iiiiinionlfelFLrtnite of Iriiii, nnit Ijiitiri*smk1, nn Eii tLut jircKeKu, 
with n ]iiti^iit itii'hiro. he ^^'inclJiMil with iiltrnEo of Kllvor liLstociEl %>f n Kohilioi} of 
^lihl. n v*^ry Klinr^i ninl tN'niitirnl iiUmirv \a iU-rekp|KHt nf ^n*iii UituiiJilty- ItH 
iliinrEuKiire in uot ]n>4tantnueon» h jl few iiiiJiikL>^[itjf elaji^o wltlLiiiit jLi|ipjinmt o4fiH't. 
TLie ihirk fitkJkilciiH ivn^ then llrnr toiii-hi^l in, niiLl fiy ik^rvk^ the Eletcillif nm^ir, 
hut mtieli tUHini^ k^li?w ly lEknti iiii the of p^lrl. 1ti Iw^n or three iiilnntP:^, 
htiWE'ver, the linixEninin of tlEktlxketnE^!«fl wllE mO fnll to tw tittnlni'il. Tim iik'tiin? 
inny bn* flxi'd hy ttie hy|H«ijul;iSilte uf whLeh otuiio, t Iji^luve. lhH Im folly 

ilt'^mupliHl on fur tlxiiii; ELr 3 ?ii^iLUik+ 

The U'kt priH-owi fnr Slxiinf ciuy nf Um* i ijnito^rELnlJ^ tm*piireil with jfoliJ In ns 
fipHiiw^^ : An 5*0011 riK Km iikintif k KsitlMfm'inrlly Nn^uttliT nut hy the tiiirlfeniPiis 
lli]iiEp] It In to (ho rhiHixt iti H|>rtiijf nettop w,li|eb miint Im ihnm iTiiw*!* renowiiS, 
letlinjc 3t rmnalik Iti the thlnl water live or ten nUinitc^ It 1^ llniik lu he hlottcd 
off ami ilriEHl, iittor whleh Lt Es tn he wshetl on Iwah shtt's with n ksoiuewhut 
weak mihitloli of liyilrhiilnle of li^itcikli ifiximtitiumU If tlienr lie nny 

fi™ ehlurlile nf ko|i| In tlm pimm uf imt'iT. !t will tie i]]sfYili>nil, Ihi^ 

JifcThtM haHHliip tu ti nithly hmwn : hut they wjiecHllly whiten njixoln Kpontiiiieenkly. 
nr fit nil evenlH on thn^vvEuK It I lifter lylosi ti iiilnnte or twoj Into fresh wntor, 
111 whleb* n^iii rluseil ami drti'il. It If* imw jxTfwUy 

riiotnun^eciic |•kl4rFnmf^ isr MEhelrnf, 

Aft nn n^eikl In Itn^ ilniitrii^rnnolytm iirocesfei. Lt tk not, 5<trleUy fi^nklnw’, pboto- 
p^ntihlenlly nffeeted Jt oix'ftkU^ only In yirtno i>r Sta rectillnei^ to 

nniajj^trmte with rimpi'rSy prejinneil to reivEye It. Thnt it 

ittrETiE jilioimn'aiihle puimtrtftlhlllty, ImweFer, hi n veo' emliH-nt 4le^Ttx\ bi penned 
by the follow I mi oJEfkirliiiuat i tw't u iioiiier wEiKhcd uvor whb n w'enk Holutlmi 
of p<>rhpdltle of I run* jitnl, wtH^n dry. w'Uh ii Mntutimt of pr^do-nltmte of mer- 
rnry. A hrl^ht yellow |ni|rt‘r 1 r prcufinx'^k w1ileh itf the riKht iftrettKth of the 
llFItiliLH Ik^ hit) 1 h exriN'itliiKly ■^■nftltlve while wet, i1ark4niln$r to n brown color 
iti 0 lenr fe\e ipimoshIk Ilk Ilk* kiiiiwhltn'. VVLthdnkwi], Urn imhmtHlon fiidepc 
in^]!lilTy» njiP.1 iJie luiiM^r In n feiv ininT^ r+'rovf^ra Itk orlidniil iiilor. In 0|>cnitli^[t 
tiilK ehnn^ of fi>|ur the wlnile s|k>ctmm 1 h nlTf-vtlyOp w'Uh the ejcoex^tloh of the 
thermic rnys heyonil the red. 
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I’tiktii-iiltrnti^ itf iiA^n'ury Hliiijaly wiitilii'il ovrr jHifn-r Is Nhwiy mill frc^ily 
Iklnrkmt'fl bj cs|Ki!jrtiri* tu i^k^lilui?. Aikii (I* \m\KT N- inipn-^ikiiteil with iht- 
rtumiimbJ^ltmte Ilf InnSn JilrertUj 'm iifli'ii iiiriitluiH'HiL lULrllrLlly rtiiimiil, iiiiiL rhvn 
Tinstif^T wlEh thr rirolti-iiltrnto, ii rx?ihii,11ckii of t!j 4 > latirr HjiJt, ;kJiil ly 

Mflt'koTklii}; uf lln'^ (hlEtin vpry Hlovviy In tlii^ ihirk otot rtii- AuiiDid 

liortbjii. tu Li’urly tbu mnw fliaxuutit us l[i thu illni-l. tmUtU nf tlw^ Utflil on Ilk*- 
If Imply nhnitisl 

^Hul if rtiL* iin'Ci'Eirlui wjilt Im 5 Nllliji."t'trtl Ht lili^ ni-l!oii iif lljjlit ilk (initAel m.-U!i 

ojuiiniiiiivillniti- tkir tiirtriit(\ tEn^ t’lTts-l in fiiT luoro [lowi^rful ronf^lEliTlut; 
at pnwut only lln^ cltjlc (liniltlu isjili, a im’iniriti l>y wushlrij; liTwt 

whh UiEit t^iH iiiat tbfii TViIII lJk> lUiirnirijil proln-iiltnito Idi^ biu In 

i-iiilu^ki>fJ wllli i-oiiHlili^rabk^ S4‘usllklllty a ml ilarkTifin m ci Vfry i!ks?p Ikniwn. nay. 
1«> 1 ‘ijtikpliflo blm'l(iii‘4«a. on a ijjiHhTatr oXfhKsijrt> tn miwhI ViTy niturtk niiil 

pLa^toKTrELplm of II iuT-atlV4i rltunivii-r nmy U- ihn^ tjiki'u. Tln^y iin*. 

IlfiTVOVOr, ilNllinll in fij-, TIjo miiy Eia^lhiP«| wtilctJ 1 Juivt* ... :Lt elII to Kill- 

I'fiXl lias tnvEi Uy viTiiHtilni: tlu m wltli li[i^1]naiiate of iHitasli imtl Hoakhj^ ll 3 i.‘iii 
far iwioity-fuur iMoiirs In waliTr* whkk rffAiiofrp'a oaf tia? i-limifNiti- nf tni'niiry* 
fpjr tbu juutfL iMJrt. Imi’inj;, hawuvur. n y*'lkiw ihit mk lift- liitiuikL wliif Ji 
obritliuitt-ly. Htit tlHkiikdi tkivtty^ ur!tMTMl]y Uxutl hi iLIn wjiy flj,'3kSiiHt Hfjht, 
tluy iirr- not wj nanlTtst fhiir, om tliiw fuilu iioiisklurEibly iin kiN.-pl]EFr. 

When I ho |ini|Ei-jiltnitu of ni-nrsTirj Js eiiIxinI hi noliitioik wtih ullln>T nf Uh' 
aiunniidxitNil iloqhb' wiltn It f4irn3a ii pri'<’l{dt4it4^ wUlcli. workiHl up ^vttli ji lirnaEi 

to Ukt' rfaiNtstoiirv iyt iwriia .. K|irt-aEl tawj.n |p3I|mt, pnabHi^ viry Hint £p3i tiimi, 

tla- liiU-itHiEfy of wlkleli ti |h jilmopit tmtw^Pilu to fjo \wyim± Slost iinforhi^ 
tiEktely Hii'y mn imt Ik- Kviry iittiMUi t m Ity UiPiii him n^^nUtkl In 

tiui ilwtmi^lan nf tliulr Ikamiy jktul ..I i-vuii wLun tufir fiMnn |if;|it tliuy 

ffitlt- wilh iiinrtt or It^ik mplility, kunn? dtsupia^urluk: iilUkEist ni^iitlri^ly in thriv 
or four ihiys, whhn ntliurH lan i- tuti^rnhly woll far n f.^rlyl^^bt or nvi n n 

njonllu Ti U to tin nTunloen;^ of tnrtarEc m M tlnkt tlwlr impru nirdil ih^Epriorntlnii 
f^jtiLkk to Ik- khiL% itml of f^aiitHp It Ik initM^rhiiii hi kwfp down tlH' prn|kirt]iai tkf 
IblH In^rofll^ut lu low ns Kxk^ibk-, Itm witlamt li I havr utti^r sumkHlfn,! In 
pnahiehn; that iMM.iihnr vulrniy 3is|itkt on wiik^h iJw> iAiarm of ttii-so pli-riirL'^ 
oblotly di^K^tkiJ.s, ihkr niiythinff likn itiu Kann- Luruuklty nf i-ntor without ovur- 

sitnnliij^ 

rEJUMiTAirfiL\TK uy rilLV^:tt, 

EstMitlinp birt luqiiirii^ Ftill further into vpiy ivjiinrkalile 
i^buti^, i]m folitjwiii" |>nH*ss prtv^^nkttkl itself to 8ir .J. Iltsm-LcL 

tvhivh y ill ttiEiiiy retijxH.'U rpiimrknijip: 

If Hit mu* of rtilvor, sjK?«ili(i ^iirtvily 1-200. iw jukletl to furro' 
tartiirif nnth imivity a pwiiHtate falls whirli b U\ 

pri'Kl ineasuri.' n <Iii?sotvfl(l by a ( 0 <tiik‘ Unit. Wvin^r ,i hlatrk K'tUlwnl. 
whidi, iK'jiip liy subsi^lMirt*, a liquid of n p,iit, yolUiw etilor is 

obtain^], in which a further addition of the uitrute ruusijft no tnritid 
UPSS. Wlicji tin- toliil r|iutiitiiy of tin- n1trsiteir.sulul.inn imunmts to 
niHuit hsilf tilt- liulk of the fomrturtaric add it is l-huu^Ii. TIk- 
llquic) so pix-iinrcd doos not alter liy Icet'pinf; in the tiark. 

S|>retiil on papr and mixwihI wet to ihe snnshijie (partly shad«ll 
for 11 few seconds no irnpR-ssiun sei-mn i<, hart! Ireen made; hut bv 
lU-^'rces {althoii^li witiidniwii from ihe action of the light) it iliL 
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vclops If seif s[>oiitiiiieuiisiy. unil iit leiifrtli IjcH^omos very i!l^en^ic, 
Itnf if the ptiix^r tlfcoron^lily dried in the durk (iti \vldeli siute U 
jB+if ii vt>n- jwile etilor) it llu* ^in^ihir pruyt- 

erfy (if mTivln^ a dnrTiiuul or invii^ilile jd^tm^ to p^mIikv ivJiidi (if 
it Ims titr ihMtsiiiiv, an rnfrtiivJng thid is to lie (ropiinl}^ fmiti tliirty 
to a ex|>i>siin^ tii I lie snrisliini* in m[uiKitcv Ft ^iioiilit 

imi Ih> eontiiiiKHl IcMi loiifj, as lad only Ls tlie liltiiiialp elTetl less stt-ikr 
l>nt ft pielim* to bi^ vi,sil>ly |ir(Mhiciftf, ^vliirli dm-keiis spon- 

fmKHJEiHiy nfser if b wiflidniwiu lint if the ex|K>siiro fibroidiiiiicd 
hrforf' fills vthmt isiiih^ mt wri invisihle inigirv^sio]! is the result, to de- 
%^eloji wliiirli Ell I kind is is to hn'sillie tijxui it+ when it iiUTne- 

iJiately iip|x^iirs> aiul very s|M^diIy utv:|uin^s mi extnun'diiiiiry inten¬ 
sity iiikil slijirjuitvss as if fciy iiingii'- Instead of ilie lavatli it may Ih? 
snlijix'tiftl to the re^nhited sielioii (if 3 I(|iiin!iiis vtijHir hy layirij^ it in a 
liiotfin^-pEkiXT lM«>k of wh'ieh sonic^ i»f tlie oiilr'i* Inivt*?! on laith sitles 
have Imh,‘ii rljiin^H^nech or hy holding it over wanii wider. 

Many pnifiaridioris, Uith of silver rtrn:l g(ihl, fassess a siiiuJEir pr(>p- 
erty in iin iiiferior tle!ji%v, hut nniie that I ioive yet met with to any¬ 
th! nj;f like tlio extent of that ubive ih'5^nbh!|, 

Tlii?se pietui’es ilu nok iiihidt uf lM?iTi|r jw^riimneruly fixed: they arc 
so afrainst tlie action of li^^ht, hnt not a^iiisf lia^ opi^ruiions of time. 
They sUnvly fade out evm in the dark, arid id some i!^xalJ^pl^'« whieli 1 
have prefiaiiftl the rfunarkRhle plieimnieiam of a ivstonitJoii after 
fading, but mih reversed lights and shades, ha.N taken placen 

TIIK AMnilTVeE. 

Tlie following very remarknhle pi’(X!et^ was commiiniratcHl hy Sir 
John Ih^rsi^hrl at the meefing of the h^ritlst} Assoelatioii id York. 
I’lic pivK.i:^%s call not regardiHl iis ja^rfin-t, Init from its iH-aidy when 
snwss is ohtainiHl and the rnriims iintiin' of all ils |jlieiiotnena il b 
deiunixl inijxirtant to incliKlc it in the hope of inducing some invent i- 
giitor to take it up. 

Sir John llorsehel .says* alluding tn the jina^tsvsps just dt^^rilaxl: 

I kiftil Uoprtl tQ Ui\%i^ |H‘ffi^k€^i OiSn m fj(r cts n» kinvi* H to a 

a (JeOiillp lauteioeiit of uianlnalalli'.MiM wblrli wuaSJ la!tftru fUit 

vlou^ as piioteiri'annki' [iroci^AMW aotorkoiiskr EiO’. fldn Unm erov^ti sa even bevoaU 
l!ki> uoltnary lEirnsUM-of Marki E^inrjiix+. * • ■ |iro[MT fc^r proOuetuti^iin iiniokil- 

fikrtiiri* amj* Im» nnaaOviL rlflKT wdlt tlie O'lXiUEiTtnite or tkie fi^mK^ttrufe 
of dn* eFoto,vliU^ or Use [H^nixlde of T^l(T(^l^5l^ or nf itie prunixiile of toml. ksy 
iiHln^ tTP/inis of ftiis^e jwkts, or kiy sinxx^^ssSvo ji|inkU- 3 ( 0 i]arE of t(ie iik|ftit(?s of tbe 
resiKi'tlvG oxk(ti.si, eStiKly of In nais^ttms to dip ms i hit- idtertauiii;: wdli sokadoiiri 
of ihii« ftftiiiioiiN^-iflrn^fe or immioaliiHPktnih: nf kroa, tkio katter i^aatlon kTkia: 
last Eirpkti'd (111(1 tn likire or kesK ex(.Ti?a. • • • Paiier i/nt nn^iKinxL and drSerl 
tLLk\s a uiizrLtLve pk'turv La itoie v-iiryTtii^ from Luilf lOi ti^jiir ht klve it akx 
liaors. fliMxjrtlkiia to x\w (tiU'Tkidfjr of kkaldt ftiid tkie kaipn-nsUai pnHlnivd 
vjirTe^ ku nprareiit force from ii fiilnt eiiiiI kiiirikkr iKhrc-e|>dbke jitcfure lo (jae of 
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In tidkt Tielijj; ii i^uin^rh vA’^rty hrrjwtL Tldii <if H 

not i^rwluiA^ oxt-opt iMd In.' rirtwcul ulthi^r lu Ihi^ Iniyrsilh-ntH uhinI or irt fhr 
/HJiK-r It Ih not, ns 1 orli^^dinlfy ihiv^ to tlio pivs^fiHA! of frft? 

(jirtArif' Add. T]k? plrturf'rt Iti |Li» hIiiIo nn^ mt i^cmiikin^nt. 'ri3t\v tmU'- in tliu 
iliirii, tInmtrU w'llh wry illir<nfiit di»?:n^pf^ of nipUllty, witin? If trr^ 

tflrEnrfcf or oltrle ufU lit? prt^ouLi In n U'vr dnyn, wEillo oUint>i n'undti for wn'i^kw 
onrEiipidml CHfcrl nijulix^ wlioSt' ymrs for (ln4r toEnl ulilltiinklkni. [inL fJNJOijb 
I'Htlreljr imT In opin^iniimt- ilin idrturc* Is <Jii3y ri'Eiiton<il d-^rEimnl, »ml iiinj 

Iii‘ n-Htihrwl, nlinvki^Iro: Itw diiirni-tor rnno m-KAtlvn to t^tKlllve nniL Hr* ^-oJor fmin 
Tpriiwn Ell Mn tlir hIuhIovt^ Ii, Uy fidlowhk;; A tiatl4 Ih^Ih^e iiri^- 

imTi-tl Uy j.oEirlikp n siunVl i]kinii|liy or wdutloo uf ik'niilrji ti^ tif im^D.-ury Into n 
Inriei' linAfUUy of wntk'r imEl JotllEix tin' HnlniHmUHl umlpfiiito >-nIiHk1<^ tlif ple- 

lurr^ niiitct Ik- .. . Hi 3t n-nriiftpHy nihl rfimnti'tlly i-InnrlTiK '»it' tla> Ji3r 

tkiildiLi^y ninl iiltoii-iNl kk n-iLAlik IJJL Hitl^ tdi-tnri- Lif ikikywluvn' iIhIIiJoe li« uLilIndy 
di^troy**^!, or, If ftiiH'ik till It Tk JkidpiiNl Hntlirk*4it fnnik oxitorJoiiirv n 

Innii vrUlvh Is ofl^'tk ninrkr^l fiy tliL^ jipiM'iiniTktv of n iKrsliivr trl^-tiikx^ of 

:i l-rteEit yulliov liwfci on Uh- paU^^yiiltiov jErniiiifl of thr ptijM'r, A ihuii 

i.iL^vurjil ii*>olcs> Iri ofti^n n-iiulrt-il for tlil^, hnt Jjunt niH-Lii-rnhifl tlji‘ ikt-tlotk, mu^ 
It iH uftt'ii i^viLkitltdo Ip n fr^v iLokii's, In iJkl^ tfliklo tijn jjJitnr*' Ti* to In.' I'ory tliur- 
oiifEhly rhiNvil iiEiit iMxikPil In [nirv w-sirin wtiu^r Jiiid tln-ti drlwl. It In tlKHi to 
In' uril IroisiNl wLtli ri jiiiHNdlk Inkti, hh nn hitMy not to iTkJkiri' ltn' ei:iimt, 

rdni:lii^ It for Iwttor ^Hurlly uinilUNt twawiNn Niuootik i-\mu pEk|vn*. 

ir, tlioii, tlio piiHiNw luirt iN'i'ik nun'WKfiiK M fw^rfAtly tilio^k irirsltlvi- pHEnrn 
3ft flt smti' rlirvkdniNML At nrst 3t iidone mnnikcnuly IknpiNOrw llnit Iho i^^lauli? pkdiinr 
Ih ftiNkty tirdliiitj’ to HiU'h it di^irriN*- thiLl ll in ('ondnikiEkE'iit ik>* huX on k^^i’plikK' 

It EbiL» U.‘J!Vty of EL iNNPk, r^iroi-lnlly In n imdnl iktkiiiN^Edni'hv (ly nxtfonioty 

slow HiIh d1n|;likr!4W kllNnppcnrs, ttinl tin* plrlun? iISm'Slcciucs ItMdf w|tb 

f^rittikUEilly lEkrn*ftt+kkK KliifitttkE»^< nikil cl^'kirEn^'i, tind nniniri!^ tin? oxtirt ctTwt 
of n i'op|ft-n*lrtto ofkitnkvlii^ tin n pujH r inort' ur tiiittHl wltU priif? yidlow. 

I oiLsht tu H>liN 4 r^i? tliikt Itiir Ih>^i jind ummI Tinirnnii hlhh Enkrnn w hU U \ tkEkvo 
Iirof^ErtNl liiki+> rN?c'Ek oik iifiiH-r tiri'*E Inusly witli ivrtiilu pn-tJamtEoiw of 

tirle in?l4l, wlkltdi in ii rL'ninrltiihU' nnd |H>worfiil iilN^knjxnkpbir t'leinenL 

'I'lH! likti fbNlty of tihp orli^lnnl tkL'ioiHvf' pkturv U no i-HIotIoti of wlmt mny tu? 
oX|)£.H:'tiH] Ilk llH* jkOHinvr. It Is fmnj tlin prtKlui’tlEin. by oiio eiiiiI thr NJikuo iniintk 
of iI*o H^dit, of olllh^r n |io«ilHvt' nr n hokjiIIvo plnurv. iki't'cnMlInj- to l\±i> Hiibse' 
qtiotif niiinlitkinklloEkK ibnl I tntv*' dfwIpnut+Nl tin- |>ir(w>r!^ ibus ^yEkrmlly 

Hki‘ti lkiNl ofit ljy Tlio tnrttk n nnun^ HTt|ij;L»ftt^*i| hy Mr. TwJlNit t-i 

ih lHun i i.tinukitkijkiELti.'tl Mu idutEuIjir rt^nlt; nijtl to IUIn |ieim“*‘H 5 + ur iIelhs of 
procc>^sm [whU'h 1 <-1111 iNPt itrtutil mUi'Ii jiurHUcftl will k^iil io sunn' vn^' iH'jiijtIful 
rrsnitsk I profNi^r to rt>7tlrk‘t iltp tmnio in iiUiwiloEkp Ihimj-li it npplli>s <.inn lunro 
uptirofniiiT<ilv to [li<< f<hkl<jwlU|i^ i-x<iHNthii2:ly iniE^biu; nml rE-mEirk:inin ctm In 
wtiKh J-ib i'r Is 0inkvfik<^. Ai tin- kiNt iuoi'ttn« [ hkimnitkrsNl n nqo<lr of prtMlu 
rliki^. by mi-Aiw vt n -Hilulloik tkf slh<T In i^nnjtimitloit with tnrtnrti- mU}, n 
dormant [ik-^Uru- tktokntht nut Into ji forrlMo lu^ffiktlio lEU[Prc^Eiin by tln^ Ivri-nEh 
or Eikol'^t iilr, -riH- ftoliuloki ihtis <bio rlln^b nml which hnd At tkat thut IwH'» 
pniMmsi ««!iio I Eikrty In re Ind^lcEklnliy n iuark, tkiiH n Enincil Its ISiEipEiIify 

jiTkd (itN>rop:r:nfchIe tnMiMartins iiniti^ DQlnipEitml durlEiy tin- %yti,j|(. 
tdik[PS^Nk nn<l Is- tinw fi« nrtwttlrc iu cvor—n pro|H-rty <ir no Aimli vjili|<. Xow 
vdicEk Jk iik turi^ I for cxnniplo. ho Inipn-wflliHk from nn ciki^Pikvlnjir^ Lh inkt-n on 
iPiitN'r ^vnsliLNl vi Ltli tbiH >Npliitinn It sliowrs no of ^ pu^uEv nn Ebt IjEo-k 

whf-liji'f tlnkl on ItM fiin^ In* ib edojN'.l or m{; but 3f. whlk* tln^ hi flnlc hifhiefnfe 
M Ntfcll fji^h niftiTE the fsoi:' tl. e.. tin ninoe eih \t In rriiNhVi'tl fmm iiphll thi- 
hai:k lie vxjMjeitHJ for a Y^iry few fiiN.oiq<f.s lo rsunutitne eihiI then reitiovea lo n 
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t;looiJiy ]i jMiHEliVi* *tf u*^tfftilvf* cnfi rm th*‘ 

oiht'r niiU?. tl]i>ii^li wimtiin; flf inum* Kli ^Imi^iucicr: it Ibo tmjuT In.' 
wnf/ mif lTH Um irjj^ipnrffWit' tlH'rtv tintl \u lm)f itn [ifnir im%|liTdl¥ (^a- 

I mi^ht ti> muiitloEE tiuit ilie frrnMiirtrtrie iicJtl lu 
K lijr iniMjlpEtJitlfu; lln' I'lWi-liirtnUi* uf niiiuiiitiln *>y n>e<LH:jitD yf Ictid 

nud itwoiiii»wfclL^ flK* |.irerj]|jiitiiti- by illhitv »iUpliiiirlr ili^IiL 

TIIH C^OLCPlElN'ra XlATlTli <>F yLOWERS^ 

Till? result^! ohtniiiCHl by Sir .Tnliii llcr^liol un thi^ t^ilorin^ Pif 
flowers ait? too iriiiarkaljU^ to las omit toil in a trejitiJ-e in wliieh il is 
de&jruljle thot every |icairit siioiilil la- n^^it^sereil Jp to the dnle of piili- 
Jieiition, ^vbieli crmnect.s willi the plieiMitiieiia of rlu-mieii] ehmigv 
applied tfi p!ioto|n‘^iphy: 

til o|H-riilliii« 111! iIm^ lulnrH ihf I have iLSuaily «a rir>lli>w^: 

Tliv jw^fjitfi uf TlM^ freKb Hywersi, ur nitbt>r fnirlM uf Hbtiin m n 

itmiOfriii Tintp wiw omwliod to a iMilp Eti a tiuirbh' luorbir^ pltitief alone or with 
ndilltinn of jUi'idiol. ynil tlie JnEc-e by tias pule to n elean 

llh(-i3 or eolt^ia I'bilb. It wtiH tla-u h|jiviii 1 rut pajunr wtfli ei Hat l^nixb ninl ilrkal 
in tbe nlr witbout nrtlBL'liil liiTit, or, rtt uirwi, wIfTi I he ;;eiitl 0 wiLJinUi ^Iileh 
rta*.*!? nil the ii^eeadliiK eiim^nl of air ftrrun tm Aniutt Htova If ali’^tiiil lie not 
aibliNb tlM- nppllerLiluii oti imiiht nni^4t Im |Mi?rfiPruief] tiiiieoitirttely. tdiwe exptramn.* 
to tlie ttlr of ihfl of isai^l Howem iln rijuo i-akps oyen hut for a fmv 

mluulfH^ tm'^'ovenih]^’ eJuiiufeB or ilf^troyrt tbelr i^otof. If aleehol prism^nt^ 
ih\s rliaiofo doea reit afoialls' tnbo jilinut or Is Diaeli retarik'O, for tvhipli 
4IH well n» on nix^^Jtiut of ii-rijitu ftiE-ttltSwi nCTia^ixl by tt'^ iiaroiYtufe lii priMrur- 
bii? an even tint |to In* piriseiitly stfltn'il i, tLLf* {idUltion wsm voEiiinEUiIy but not 
AI war’ll Diaikv 

Mimi ttowern i;lvo ant their colDrkmr umtier readHy rnmufl] oltlM?r Sn nletdail 
or wnU’X!^ Ssoue, howeverp an tlw* R^-liob-iJii^ hIhI CuIei^jhirlAfl, refniw to do ih>p 
and rwitiiu^- the niblltion of alknlb-s: others of aebltik ete. When nlrohol Ia 
ndsb'il. It aboil Id. huw^overp Ipo utwit^rviil tluit tlie tint !« often aptirtrently mneh 
eofcebkHl or evon dbo'lmrKeil nltinfvtlttT, ntnt tluat the lint'tnrt* wN^n N'pread on 
I Ml per duft* not renpi^ir of Its bliii? Lideiialty till after nanplele drylnj;, TbL- 
ten}|Hi?rjir 5 ’ ck^tmEdlnu of tin? jaiIot of tihie boariMi'siMi,* by nk'^dml io earlotiK, nor 
Is It tny Jiny a ahit^lar lint^lnnn-. tn som^, but In vi?tt fo^v U U 

ilertlmynJ^ m as noLtlior ti> n^op^KMir foi drying- ivtrt to be iMiiMihlo of rtwlvsil by 
arty un^iihM trloiL Anil la all i'fist=sfl lonj; detrrTorati^^ tlii- eolors and iiltem 

iiT4" quaIIties +if ibo ak-sitioJki tliK'tim^ ibtTnstqyt«i, bo tloit they ^tK>uld nhvnya 
Th- ussii as frrsb art LsM^sItOe. 

If iMiik'rti tliiFUMl wllb ri*f:etatdo rplotH nn- liilioidiNt to Is* pn»en>fL they 
fintst la- kept isTfietly dry amt In darkiR'Ss. A tlow* thi vi^sel, Hu- nlr of 
will ill la drl^rtl hy fintiklliae ean?fdny Inelosasl in double tmper baETs wi-ll 
(MistFii rtt tltt^ tn prevent iLi* ilo-st i-s-^ipisiArp Is luiirtl for tliTs purjrtHH\ 

M<rTNtnri\ ns ftln>?n|j iiii-ntkii]4MS, tsijas-ljitly nssistMl by bs-at, dsitniys them for 
tko iiiortl pfirt nipldly, theuyli some, art ttie t'olor of tlio AU-nrvh* #j?rradfns, r«‘st|rtt 
obHtlnately+ Tta-lr [loHlrtaindHly by this fiip^in-y. iHwvt'Vor, Ht^enis to I tear im 
cU-dlnet peliitlnu to tladr plnd>i>^rAphle pmia-rtEi^ 

This iH alffti llie (ikoA- to oljsi'rvp Tlmt tin- frt>lor of a lloww l» by no meana 
Akvdi-s tjr usually thut whli ti its expn-sstHil Jtili-o lm|i4iTbi to white pAf^vr, In 
iimriy the tintrt so imiiartCHit Imvi* no n^-nitilniiee to tlm orit^iial hue. 

Thiii^ to give niity ji few liistam^-H, the rwl daiiiAHk raWp of timt Inleitso vnilol^’ 
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fit 111 ] LkLLLOEi^' iikEb^l hy llorK^I^ blsiolr fne^i n ilnrlc^ liliie. nn 

t\i* JiIm> I hi" cjiriLnthktk nlnl ltl[^ Ikliii'k hi.k]ly]iiH.'f{; cl flcii^ ilEtrk lk|%hVL'U vurli^ty 

of Ik ilkill nil Vo i;rk‘i-ii^ iiiiil u iieoEitlful rQWXtthjmS tijllji o ilirtjf 

yu |N‘rlmjw iJir hkk^I }«trlkKnif CAfik* nf tin- klml In ihiit nf 0 
nutkktuntk rti>rt nf ml Iwiikji^^ | ^Vifjorfr wrii K w'Iiiini^ OS.! JHli‘+‘ lin^iutL"^ 

Ifj [Ahjitir 0 rich Jiuit [ni/wt iM-^iTillfol liltn; it^lnir. wIh*:*!' oJokjiMiil |kripEH^rtli=^ an 0 
Iklutiikj^mti'hU.” nmtnrlttt tvIII fiirtlLirT iiJImliHl to ln^iN^iirtvr.^* 

Thtrt nf ralnr \» prolkaSpIp nwEtiK pi ilEffon^Eit \it iliffomiii llll■^^■(■^H, 

til MkiikO St otkiSmiliti'illy nrlMH fniiii tho nf ^tirlKiiik nHiS, hkit lliiss pm p 

goiki-rnt I'nniNj- ffir liii> chPiii^o fitup ml lo lklin.% Iiiih, I jini ntviirt% Un'U ixkiMr^o 
verniL 111 P^iiiii- I JIM 1^ tlio witli ( ho yi^lliMV nisimiriill I Jt in 

fiVrrEP ja ohopilonS pitrrptit'in iliitt"mlLii4c mf ulk!«ir|kt]aii of uxyKi'iij pinl }n I'Hliens 
f^lHiklciliy whom ilnr fxpn'S^inl jnUv i-niiirikluti^ on to n Iuha of 

vklPlKy nr kSS^inn^jiiilwitlnu uf tho Tho fn^h jn^tril nf ii kIii^^Ti- ttnwor, 

inoroJy t'ru^fhi"i1 hj nitibiniE on i^ry jn:ii«?r \un\ hk^tJuKly ilrh+S, ti-JiTW a ^lulu 
mui-li infpto fif^nrly iippmiimritlriii; in (ho or1i:Siiiil tiiio. Thin, for oxiuntiliN in 
lliii" only vi-ny In whli'li iht? tljii' hliio I'nhkr of thi* finiknion rtohl voronlofl rtiik tio 
lin|prirti"il In iJiktwr. stM oxrpriie^^t Jnliv, SLoivovor fpik'kSy pn iPJimJ* ivtion UM 
on with III hriiNh, ndoiMs nnly n iHrly ii4jutr:kl unij m> of iiiJiiiy nthnrw, Fhit 
111 ihiM Vk^tiy nn o^iTn tiDt nm In* luplp whlL-h l.'c p first ne^ulMltn to o?ciH>iiikiontki 

ip>w lit iiiHutlniL iiJ4 woll tOE to ito'Sr ojkiilSmlinn ti> pliohumiphy. 

To soinjiH^ ihiPi ac-kflrnhto i voinii'jtM of lEnr llio fritSHEwhi^ tiiniiipnhitlon will 
kPiionil'ty Ipo fomnl sni't'tiEyftil; ■riii+ pujuir slifoulil l>o uiolNtoiiiHl iit tlni' hiirli Uj 
niiil bir.ttliiff i\tt. It nhniilil Uinn l.o ilwmi fHi n IjuanS. tho tnnlst slilo 
itowini’nnS, -Mp Shnf Two of St34 otl^fi'N ^ iei||i]|h>w': Tlio rlKlit-hpiMl ami 

lipivor 

wluill prDjtfi JI Ittiu> i-.yuml Ilium- ..r tliu iNmnl. TIm- iHKiril iM-liip thun lui'iinril 

tMiViity or tliiriy iTi'Krut'H in ihp lioriwiiu tiM- nli-libollv titiuliiri; wilii ii 

ri»ry Halo wntor, if tlio itoiiilA tlii.>iiiM<lvi>>i 1 h» imt vi-rj' Jiiicyl I* fo i«.' 4 Hilli>d 
with » In Mtrtibim fnnji hft (o rtelit, inkEitK nin* not U, pi. uvt'f llio 

wliiuli fwl on Uk' lioiinl, hilt tn iJHSM oli'tirly nvor tUf«o whlcli iinijwt, 
nt)i| ot>«'rv|iih' EiTrti t>i iurrj- tliu tint f[»iii tvlow nrwjint |iy iiuli-lt KWfiitta)! 

stnikf* iniTlnp no ilry npiicw lH'twii>ig thom, hiu kM^iliiit u|i it rotitliiiilty oP 

«‘i*l Hnrf»i'i‘. WliHu lilt iH wi-l, iTixR tloMii tij' HiiothiT net of Mirokw from 
iiIhjto <lc<wnworJ, no tmnuiirtiip tho hnotlt jw to Niro nn lloiitijiK 1it|iiiii on tlti> 
|]ii|ior. It wtiKt tliuii |io tlrliol ciK qulokly uit t-iipHHlhto iirpp n oliivo or In ii mir- 
ront of wnnii nir, nrnldliii,', howovor, oiu-h tiont tt» mny hijiin' tlip lint. Tho 
jinin'tioi* uf ulndml iinH'ohlM tho Hulntlou of itn* giitnmy iirlnt'ljilu, wlilrli. whon 
proiwiit, (sli'c# n nniunry ittirfnoo: hut tlio ori>iiui^s of fini (fKon hy thin process 
remits i'lilony from thnl Hluifuhir Inittstliio tiiDvoim-ttl which Jiltrnyg tnfeow 
Flaw when nlielHil Is Tn tin- m-t of M^pimitloti from wuh-r hy l■rfl|s,n^t[l,n a 
movoiiH-tit whli'h i!li.|s>r.ifNi kinils nml hints hi tho Him of ttciuld with imtit 
i*rji^ri?y iiiul Njpri^iilN \hvm fpvnr the^ Hurtniitkilnp* hurfm v. 

rofrftoriis jrr,«flfrtf.^Thi^ it.iwotH of this ... hnnty hiir tii«hly orim- 

iiiontii] iitiiTit are of a (Itm* yulhiw. suuiou-hiit Itii-lliihie (o nrfliiiSb-, uml tht» Is 
aim Hu* iiilor whioli the cxhri>KNi>il Julii' IniptirtH to |ui|N>r. As iho tlnwot' 

tu fadl- tAr prlrtl. irAWcrt. nh ImllrOttni. of tholr . . . WimthilHy which 

IS tKMFly vorliiist .III usjH.*<imt of tin- titiihnsl jmiK*r to Kunsliluo. r luive lilthorhi 
nmt whh tiu vivumliJu wiur m. wiffililvr. if tN flowerH Iw ipithcnsl in tln> 
iKdpht of tlirlr wnmrn, [ui|s.r mi ,t.luml Iwlilch In uf a wry iN-niitlfiil i„k 1 i-rcii 
y oliowj Ntf li H to dlsi-o lur tn ten or twehv mlmitCN hi dour siinHlitmt iimL In 

wmtnilllvhhM variety wtis tlscO Ijiivhw ihirk ,iun*tp siJotTiTl tlio hit son 
uf iN lu'hilii. TIh- comiiiun nsl isipj.y of tlio i-lutlk hubridum) glrw 

II iiuqtlo wlor lunch U»w mjllMitivo luid ImjimiruL 
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J+Jiir FMI lifpur Is tvliltL-ueil. I’lu’ wh-ciik to nrHlrit tlirHl 

ulofi of nw litrfit, ELH If by KuiiH* n?iJiiJirtH nf vIliilEty. wliit-b* U-lii^ flvernoiiiv, thi? 
13 nt j;'lv<:‘s \Miy iit tktu'v. uheI ibu dts^'iilorfitSori wlsen isiw^jk nti rii|tUlly. 

/I dofvi uni r-vrii mi Mr- In fhr tiiirA- trhru tmm bffjMw. U UniF|n?ii}^ llistt 

jitiiiti>^ni]^FLili.' lri![jri-sN!ijiu» tjikiiii on ttucli ^vliK^b whi-n ffw\i jirt* vc!r>’ 

hlijirii EkEiil 3ri*fkiii3fn3. by kmiHijj. vlKlbty fniiiL djiy to dsiyp Isow+'Vi-r li^iricfiilly 
lirttsurfoiS fnnci H^htr 'Hiry fniui (luJf lut lnuir to nn Iwknr to i‘^Pi]L|Fli^ti% 

^oT^trUtki: to tlio f^uiiHbliK^ UyilrUnbite of imtuslk ojiutlyii^ily n|k^4ri^hknlji 
knkiiitiilonktily, but uot urilliikiUdy [kn-’^sobl ibU sj^oulEttiuoinf disst'tketrKi*. 

irti itrt'kw" xir^^teM; IhilkitiSti f 4 MFiiVU,— l^iiM.*r Klalnt^J ivllll tlJ45 Ifruv 

nsrc Lif tills Uo^v^^r tw to u vivid rM^irlid by uriiM uEui to f;rk>oii hy iklkn^ 

Nos. If iiininotiEn th^ tis«L tlic nwl fobsr Js n‘slEin"il nw tlio utmoEiiiln 
|iniivlni£ ibv tit utiy avEkl iiiiiLtLty II tlitf ndorliis; iimltiT suflb'loiktly uuor^ 

to iix^riv t1kk« I'liikiilc foriv of Illy [iJkulliko $4tit|4itirou}= utiti ivbltotki^ 

|[h ciht ibo?* llio iilknUmF i^ulikldP's, bwt olfiH-i 1^ truEiHlviit, 3ind tho nit 
iis Mhovly t-ystoml by fm- O 2 f|posiin^ to ntr^ I's^ixidJilly with tlit=^ iilil of HGtit, 
wtkOHf lidliih-uiv 111 this vdFH- Is thi‘ tiinn:^ rf^niiirkiildy. osiiolly t3i+i 

of Us opilJiiELry fivlloii ou tills M.iloriiii' |hrltii^ljpli». vidklt h Ie destroys Jrrm’ovvmbJy, 
tin nl>tivf^ stjdiil, 'I''1 m* ftdhiw bk»: o?ii»rriiiiyiits wi'rv loikdv to xravtY liiid Jllustruto 
111 In rurloiis ohuikmi; 

Tw'ii ^kUtkfki^TOEJUlr loihlise of i'iik'rnvhii;jt tiiki'ii on |mimt tliiliit vidth ihls ^-olor 
won- pbniHl III a. Jnr of SUtlJbumiJN^ELrld can, by u1ib>h tJu^y iikni|hly|yly 

whUoJUil iiTPil Ik 11 inking of tbo jfk lun-s HnbJItvrutiii. Tlic^' wt^n? tbfo to 

fnv IIIr. llir ouo |iii tin*- diirk, Ebu othvv In suikNiblrtc. F^itli rcii^fVvnYl. but tbo 
fonokT iikiirlk iikon^ cloudy tiluili Ibi:^ likttvr. Ttkv n^biE^ithuk of ILil^ |ili.'tun 
oxj;)iiS4il to llkk* Hiiik wiis kiimidybil bi hvotity^four bourvi. Ibsil In tbn dork not 
till jifliT ji bktiseof I wo or time days. 

A hHei of tbn r^tiiliRHl imls'f wjis w'ldT+'il >vklk Ibiiilil! skilplikinkus iield nnd laid 
OIL blottliiii; iNkjHT )«luillnrly wettiil- tSebyr rUai rrosMtl wIili ii wtrljj of bhitk 
ladN'ft II ^VLl^^ Ilk Id tpi^tv-mfc uJawH iiJatop* and tiHsiiNfmilokl of ihv. aehl (s'lnpf tliu^ 
|jk\w‘i^atefl k w'liH extsiMii br full KniiHbltkL^ After M>[iie i3tiie ilkL^ rii] {i^bir r3ii 
k^lklle ikf tb4^ iireHeiiiv of the ai^ldl W3ifl tiiftwTiU'hdily restimnl In the |wknioii 
oKTSkFHil, wblle Etkk' wlunle of the portion ivivered by the bbiek pniier reEunllie<Sr 
fif i?f.kiin«‘. iM-rfisdly wdilte. 

^II|JN ihf |Nt|MT Ntubkisl EiK Etbove ivute placed uudor u roti-dver l^eslile ti srunll 
eELtietule t^f IbjiiltS KulphunkUH iii’ld. Wlieu tiuii|iletely dlHiXFloreil they ivem Fiib- 
Jki'teit t*m VEirkkU34 oi%iislorks nad iifu>r varbaiirc lenj^liB of k^Kpoi^ure to the arid 

fkitiiex t\-tnu Itnlf 3 iii hiMir In inioiy diiyfii to tla- Jicilbkii of the s^iNNimiij. iind It 

w'us fianalr Jt^, hubnil. l liud exts.'eb'd^ Ebal itn^ JT^fom I Itia of roim' irif.t oiLufr- 

Eilf:d itit t’rtffn lo trhh'ft itrffttna il Iw fht* nitiurf^i sintn o/ 

lAe jkeJ^ET^ thi* lioba niya iHdiiii: ebleliy iilIIvo, tlie blui^ ubooNt ihiuji hy j4o. tljo 
fttwti llttEkv siiid iheyelbiw. omiL^iv a ad iiuaLl fa u^:;! bio nil ind at aN, 111 one 
ojitH^rlEikenl n pndty well ilethail risl milikr hiniMe w’Uft 4eTC'|iF|N‘i;l by tin' 
rt'frELtkpibtk' rtii rayN also. India: [kr.ndNely tbo^ie for w hleli. In the iiapreiaknil 
[> 3 i|M*rp Ihe dliHiiilorlnir itctloa Is iitinititly <iit off. Ibit th^s spit I inwof sue- 
4 Ilk tvtkroilkielnti; and 1l iMiGht alstj to In^ tkienttoihil that. iifY^ktillti^ to 

In thi' prk'pnrntInTk md iibvInUMk the deijri-o of tsatsHklllty. ui'ia'rady, 
of tile Idt'aehk.'d lOLi’ier ti-k the rt^lorjif [Lelloki lit llj^bl dlif^^rtij ^ri-uEh\ iy nj^iilo 
e;Lw*s 3k ik^maitlble rinhhakliiG lielEu: proktanil tji ten siHTiTkds tniiJ Ji tiiiiHidenibte 

htrrak In twfi Enbiutt^ while Iei of hers a very Inner time wfni minireij tik prckiln<*a 
31 ay eff+x-t. The ilnftimney of this nitiifETi:^ jirliielplo umbT I hi' IkillEli'fMX' of siiil- 
|dilkn>aH Field Is wed slwnvii by dropidiij^ n IHtIo weak sniipbnrie tivUl on the 
|iujs?r bleaetxil by that j;as. whlidi biitiioLlEiklely restores the s'wl t-tilEir lu all Ita 
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hi !lkt“ itHisus^'r iklkall^^ rortiun- ihk- i^ulnr, ii>iivi^rtlii^ h iit t\w tiuic 

!utD 

Piip^tvf i-liviiilivil 3inliltiiil«s itf Uii* m^kl nmilcr It 

tiljfbty prcpbnliTt^ tlinl Us jKtbjii Iei 1ii4?liiiliiij£ a ijunuiiiir. of tLt' 

priiwi|jl+‘ hi n iKirUul 4lci>Kbhsu:>cuoiil^ bTUtmuiil^iuiLDLL liipw i«vi«r. wlxh 

dljk»rgikik3^1hih ut Uh Ami rlils vk'w Ls i^>rrn|h^nittil Uy Ukt^ Himlllir 

iiLtkiii of flliviitlj- siPijiki*n or-rjJhuShir. hiiit \h, lo khid* iUon ^h pxpm- 

plottT (n dtirn.'e. Mil^hI iiT^Jiiuutklf reiftpliibk' c^lurs wf^iikk-nutL by iln^ netlfpii cpf 
alcohol nrt‘ H^keiihly rcshinxl r^n the tetal e’k^ijNknitkpti ihf fhii^ liktcrixlicut. Hut 
oTiE^ i^tiiikTkJible hii^EUiLt! i.f nl^rkitp doniuira^ hidiiirtil hy thrtt Hfji-iit has 
cwcumHl to me In the cnpii* nf PM^ptfirr oHcukifr, u dinvor «kf n vItLiI oruia 45 k‘ 
calor. isitikrrui- ikii sturlct, k'olyrlujs niikiter of ^tIiLi'Ii ism rxinicfjihlo 
oihom isH» ilkELu h> pkEk'iilit.L ami lEkcn only In n i*hitc i^k lomtik idy intLskiHl ai= tn 
InirMirt Iiik Iiapro (bun II frilni yfdUnvIsh ^«r iklEkkl^h hio> to |in|a-r. which It trliiltiB 
when thormmhly dry. flmi iiri|«kn>nny tIutiiiK any knjjlh of time. wlthaiU 
r¥|itilp|c Siwrnt'iOtt* ef iJnt. If tit iiijy ilmo, heweviTp a +|iSk|k of weak ark I \t 4 *- 
Jipplh-ii £41 psi[Hw ont^imred tvlili iliin rtm tTjfe a vlTldsniiJet I'tplor Is Jmim^hntply 
dkwekkgicih itisift tlemortstriithjpf i|h- <iprjLLimei1 ttmiij^li latent cjctMtoikn- ikf tlm 
indi]yln« |<rliicl|j]c. On oM^rvliijf ihl^i. Il fn mo fo Im^uln- w lM iherp \n 

Itfl aoniifuil state. thiU prlikclpk- util I rctal|jii«tl Itji riu.xEiktitIhIhiv nf Mui- ar t-.^l 
on b>- ISdht. elniic ib^aamc iNkwerriil ana delkntp jikViit wSlIhj]j imd hi^i^n alsiwii, 
id Sfk mnny imKi-s eis to emtHlUtjie e aesKTJil hiw, tatiohliv nf dlsnkrj^rmlVrEiLjj Eiiiil 
ilcfllrLiyEni: vpffetable etkjors Eidiuilly ik-Vf^ots^l tniplit easily 1 n> |insfi][in‘fl rtiia- 
iwteiit Hi ihy9tTi*y tin- 4:^k[niLjly far nsMUtEilnit tHilnr, In sLieii orKatiic imiUef jm 

mlfTht It, n ruler lire itklhi+iuT? I heir otln-rwise M£s|kFu|>rliile clwnikk^il 

fltlintill- A strip Ilf liio patH f wa* tlii-refon- i^xfNkSiVl fur hii hour nr two (a 
the sikLN iruEii, hut wltlamt nay HeiisIhU- elTivk tin- wlj<kle snrfnrt- U-lnk' oiiiuilly 
hy II □ aekl As (ti]N i-s|«>rtmi-Eii sntllcksilEy liidli-atpsl tlw mi Ian vt 
Jl|?1it, If auy^ ta lie very sin-w* 1 iio^t iplais^il n slrlfi, [iikrlly in n ^mh- 

<?ast wtmlow, wheiri'' It rcmnlnefl frinn June 3h tfk Aif^ust ILi. niH^.^Evhipt Ihp few 
and MTiuty sunlMiiiius wbleli Unit liilenal of thr iirjdorkihle wuiiiniir of iKJl 
nlfofiii'ij, Wheu Itko pan esB^ksril ^^iTild Em„iy ^lEslIdprntshrNl froai 

the tpqrt sbfi.Sid ELM u irhio yelliiw.T. ttnl on ajiiElyluF? utid itte Liml 

srhniti^il |Mir1h>ikH wi-n- at nikce clLstlnppjIslietl liy the UM^uunhlkkii of a vivid tt-d 
In I he latter and ihe fanutfr riiinlliihiit linirlianiasL 

... WAS II.™ iin ii „vt..r jitt.ithcr jNir 

t[»ft .if Minio i-tijM-r nod .. tlii. ii{.|ier slu-lf t.r n Knruh.jup,. tu 

Kin iul«;tit m^iii from Aiitmvt l!» to Hi'IdUt jsi. Tin. ttiii-rrnl 
€.iie«f nlmoHt iiiiltiU.rni,.ttH| H[„nii, mlti. nt«l ilnrfcno^ t)i, n.iiior^t lu. »ii,.t.nr. 

AiK-e wlwti-vi'r Mf itti^ .. |.t.>[iiri. |«. dMavriiwl, n.w w!i« U uvoii 

lo t^ii til.. io|. ,.r iim> |.[iturp rmiii tin. I..II..,,,. 11 tlii.ii exiNiHiHl in 

“ ni"rliill4* »m, wljvti. lifter II tow mlniinttiH, tlie 

till' dutiiiu 111 n H.-ri imd i.tKwiujf ... |„ „ «Uli 

rm. of nir. ilie iik„ 1« l.> ...fj pH... 

wpn found niiitiv »i.nr««t,..i, ,i„.„ subji,.,^,i i„ ^ J 

the color wna rc|mxHih * " 

i wa t «rt‘ fiiihlllAr with tlie nt|„r .>f tl.l« flouer „h a l«.l 

.J iKlilp nnd for wUIrL, liowotor. it ..hum. by m. i.ii.m.. xiib.,.t«t 

iliim tiijmy otlierH; lew IniU.si, iiotii ilmt .,f tin. rioto <rf«./„r. tb.- .x.imii„n 
jMiniU- Irl#, Ettid nwny .uJiws nidrli minht Ih* hiiiikhI. li ..iron.. In fn.-t An..t}kt<r 

;i.xr 1 ""■ 

nfrl ? o tlv.^i.Nl..v,« aiiretmtlv, IKH only in 

n.*g.inl to lifMil Itlt t... tonibiil K>ttnirr...j wlili n].,.l«,|, tin. Jul.,. c.f thi- 
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vltilot in ijf n rlcli ]»(in^ ■i'TilMr, lili'b li lnifkiftK In tjtifh in |m|Hv< 

KiiHHMil In eqiiM^liiTnv u j)utlli>ik uf Elilrt I'nitur vcujt rfBidl3>v iml n 

R^liliml lily tv nirlier hn^Unln^ Uf oliHlliuituIy iiekI m|iilivH ii 

very iiiy- li Um\^'-r iv\j»fn<Ein> ( fur )s hK\U- nos-k^ f^r its ileHtruitEiKi, w hU-U 1h 

Bill vvi'Ei llii^Ei iiiiujilHe. Plintujttni'tikr ts4^l^^c^Upn^^^ tln^n.f^irtv trtken nii thli^ 
[Mivr. tlii>Eii;li i"pry jitv* tiMlIuus !u tLelr iireEnirntiaii ivp 

wnuJiJ 1i]iv« tlio 4!iliEini^b' ninde out. 

spur ill'll iHftiUtfff. ftir^ — Siimvlatttifl rffirrik trf Till-aiif:M. —Aeiiuil^; ii iiuiyy 

Ijybrtil vJirJidjF^K ut tlif^ forwEirdis.! lu ti\iy frimi llw* iwT'iirrfNJ 

i^Ele of tl Verj- Llitflis** [kp^wu i.tilor* UeEtrly tiLicki Tlfce iilm|jii|U‘ t'ltmH 

of tlilK flo^vop lu It^ llituEit state lit rlt^-b crrlyiwai btttwfA. uii jitdiper. It 

ItiilMirti^^l n ilcirk nllTi^ffreen i^ilor* whii-b (lerff'^’tly liiseiisltilo Ut very 

limloii^^Kl Ey-tkju. idllier «f Miiiij^bhie <ir <lio npi'^iniiii. TUv iidilltlon of r^irlNfiiJatr 
Ilf whIli i^luiij|«f>i| ihv lolur of tills lliietiiire tn'a j?anI slJ^litly luidhthij^ In 

iilhiv inIII H'lileh Fiii|KiirttHl lhi> Kaiiiie Hut Ehi |«ijier. In tliis sliitiv lo my Kiir- 
pri*?. It DiiiTilf+^stC'il riitlier M Idprli deKriv of plioro^nijilili: seiisllitdty, nml pa ire 
Tery pn^tly pletim^ witli w d;iy ur iwi'i nif eXjs^Kure to stlltshlhl^ tYben fire- 
|jjir\iJ tvJtli tlie tnvh iuU^' iheri^ I?( linrilEy ainy n^Eslujil ibd, 3mt If ilu.^ fmiwT In- 
kept ai i^nrsiE aiuouiK of imb'sitnujtlliio yelloH' nftiiidO}i oiiihljuidlu^j. TUe m^doiL 
Ih muilinsl eliiedy to t|jo m-pjitUi' end of lUo siieeinnu: nil Init itK? fir>it rtve or 
sli fjiins lieyoinl Hie jeHow Nlmw lltlth- iinnv tJinii n tmt-e nf netUin. A jibolu- 
grupli liiipre^niiL on tliF^^ pwipK-r is rmldeiiitl liy umtlnUe niHif fiiiiiMjf^ If tJioii 
LrEiieifemHl to mi sk1iiHiS|>lien.^ of niaiiUDiilri, tiinl %yUt<‘U .wu|ii«r>43ilurnted tlio eiices^ 
of idknll idlowi'd to exiinkv it Jh lixeil, nnd of ee iJurk-pns^n wdne. Ikitli tiie Hut 
uInE ?«lsnrp mt^ <if tiie pbin n\ la-m tn<siilTor In tliI k proi fc-j^s. 

If I'd l^*4{ntriT —Ainikiii; tlN‘ vepi^Ertble ixiloinn totnlEy iU»si n^yenl 

liy dpIiE. or ivtileL lertve iio ri'^Edijnt tliki, at k-mil wkeii pirepuiml, perlntiis 

tlie iwi> ruosl rieli ami lietuitlftii me fho-M* of Hie nil poppy ^kiitl I be double purple 
crnTiTEd^ l 4 .iViif eio ^/itoudenjrH Tlie fornuT owes Its ix*d I’ltilor In all pitolifi- 
huity 1* ilirNttdv an Id or StHJte aipitkT, IIS tlle iliS?lkv EoUtplidoly ex^^dleil by 
drylOL!. ^l^^ I be ti ilor Its tliieliin- iin pjirrls to pa^jerp EustOiitl of t^il Is \i flui^ blue, 
vef,i[‘ sHi^bPly veF 4 :iii!tf »iu sPsiie Pluir. Hut It liiia fiy iio nietma ptie ordliittiy^ 
<-boiii1<‘iil i-lnirik4-bT>i a>r liluo iTKt^tablo cnInrA i'arlvtkUjiTt^ uf tuMn^ ri4r liiKtnmeH 
not in tlje SniKi dixn?e turn tlii^ eJcprti^-^eat jnlee ptwr. amt whew ^vaNbiHl 
Ti'iPli Hk- iiilxtnn*^ Ji p«ipi‘r D'^tiks of n llkibt ulato irwy. hanily at nil TiiejJiilnj* 
Iftv.'en. Tke liliio Hiieture Is cuioilibi’tskbly iiikiP fn^^ni iJk^ rieLyiess nf Its 

tone nnd Pin- ihiksejui!? of n^sbhiikl ibitH puiih^r sralmil %^'iib jp nltord'^ plhit(i;i^rikpbb' 
JinEiln>^‘<lollS of isnmt In-Jiuty nlid sbaquitr^'i. Foiye of wlPeli will In? biuial iiusni^r 
tbe iHilliH-tliui snbiii1tt4il whb IIUk pHi|H>r for liecjHi'ikiin 

^fr'^TM.-efo —"Pills lloiver yields ii rirb jM.tr|4le JnTee In nbuuiliiyi-«? 

ami of siin>rlsli!ii£ liiti^uslty. ^otbliiif atkii exnsnl I bo ritli and velvety tint isf 
piitn^r Hull'll wldle it Is fresh. I| In. btkwever, rms very simsIMe to ttfifbt. iind 
many windis are inmissiiry to olitnlu ji jjiimI idaitei.Tnpjik]e liupin>sa|oi|. 

Ill the jirit*^iT^ of i3iy own i^nuvlit'^ on thus ^iibjeut I fpund th«i 
I Ik* mwti ctiloriii^ piintter i.>f llip ]mvm uf lierUuit'oiiiS pliints ^vlieu 
spi-eai] iT|HHi piijier eliuu^nl witli tolonilkJe rn]iitlity when cx[KTtH<H:l lu 
i^iiimhirik'. There uiv. IbAvever. some very atrifdi.s pnints L'OJiTH'<dL*Ll 
with the jiiuiiomiMiii pf the*s.* ehiiii|;nL'ti wlijeh ileiimiicl a far itiure 
tensive inveslijjfiticni thiiii thpy liiive yet reori veiK 

1 lirul that tlie tsikeii frunu the Icdviis iii the spriii^ rfyiiige 

aiore nipiflly tjjuii wlu^ii extJi^^sspfl frmu the ^iiie pliitiU iu tUu 
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iititiiniii^ iiiiU ilie juiii.'Tt Ilf |i{iiiiiH \YKioh luivi* 

kinder the tirtifiidiil rireisijist4iiii.ts nf ti ^^L[»rtdiuii:se t^r eun- 
hC^rvTfctary iiLure reiiclily ancU il^ aire iii llii‘ 

ajHHi tnr. Mniiy f>f iht- ex{M-rin)i nts ju’St fni iii-h very in 

ntnirtive extiiujilt's iif {lie ^iperutioiis tJT the sj’jhir rnys yjjon (ir^iiiie 
IkmIei^s, friirii whieh we mftv dediii^ iinjiortiuit eoiiiieirted with 

mtimil plLenoTLienri. 

1J. M iiu 'fei .UA y Eot B Pki St 
MRh lTsNTOX*ii I'mit’J-l'iB t nit’llmiilATK riP nOTABlO* 

TTiider iht' term nf tlie s^hitunnlyiM* [ won hi |>i'^>i>osf!i to in- 

cIeuIp Jill prtkHbws whieli initjke the iin:' <»f niiy tif rhi^ of 

chmiiiiiiiij. [t wsiri ofij^nally intrikliK-etl to (listiiki^iiish n jiariimlar 
wliicli I flif^-ovi'n^L iiinJ piildi^lieii nt the mwlin^ of the 
Hritish lilt ion at ( 'ork» in Aiii^jnsk ; hut it up|H*ars very 
ctiiivenicnt to nflopt the prinriple iiitmlnml by Sir fl<p|in Iferseliid. 
* yt iJisoipin^ I he jihenoinenii of idioiop^itphy iintler sijerirtl terms 
ili^rivetl fi'tim ihe iinist pn>JiiiiietLl ehemicsil prepEimtioii eintdoyiHl. 

TIh/ti' are Kinsiiy jirc^ptpnit ions whieli uiv iitTetdwl by li^ht in ii sini- 
liar iiisiinHM- to tin* r^his. of silver. Seve^nil liaie tritnl its pholo^ 
^^rupliir iriateriiiLs, Ihii as yel wjtlmnt nnn’h ‘.oi-iTSrt. witli the exn^p^ 
tkm of the hklinnimte of potasln whieli wim first iimjoEEiHt*tl as a use¬ 
ful (ihfitop’aphie sifft'iit by Me, Mmif^i l^uiton in the Krlinbiir^rh Xew 
lNiiJf:kS4sjsliiE'al ilonmiiL from which I quote Mr. Pontoirs own aeeount: 

v\ tusi |m|n«r b» Eiuinei^teiI \n iJie kartirniikuie uf |»olasli ll [a {Hjwi-rfiillr ami 
rii|>Ldlr ni’likl on l:^J IIh^ sun's rtky^. Wlirti im i>liject U JnlO In tlie usual wivK on 
tills |MJl|aT IIji' Imftlolj i‘K;wim-*| l*t Hicr Sljjljt spi'S'dlly iHHtnO'^'sc tliwny, pri^wliii* 
luonii »r li'Ks Into n dwp ornoKe, iit‘f'iiriliti|£ Ot rlie ^t^l-l]i^OtL nf tJh* Hr tit. 'Jin- 
Liurlloii itiveriHl by ibi* oliJkH ts n^talns tin- oii|g3iiiil brJiibl yc-lloiv ttiit whieli It 
luiil In fori' exixisiiri^ ninl flto obJcsLt Is ItniK ri^Pix^seiitcsl yiAknv u|>o]i ail uniEii^* 

lEpaiinl, iJw^fl- lM,-lti|i; lEnnlEtlhtEiK of s Inn In tint. tij^xHinllin? ut ibn 

m>uter iir 1?^ deuRs- of (raiisetimiiey In the ilirTi nait iW llin ohjii-L 

In tliEii HtiUiv of 4onl>i^ tlkf dmwinir. tlinu^li very ktoillfuL Is nvntiesi'eni. 
Tti nx ll, itU Hint In reiiiiLrikl Lh rarefu] iJnEiierninn In writer, when It will 
fnitiid tIuiE llLitk> |fr?rtli>LiH at the sijit wblr-li huve not lnNm nt^+si on by Ihe Hirlit 
aru readily di-sw.dv'isl uiin wlilb^ rlMisi" wbleb taive Ins.'-ti ei|tii(j4st to ibe tiifhr an* 
nkLitPletely flxisl on tln^ bii|hi‘r, Hy the wH'innl enH'is.H tin* otijei t Is olitiiliietl 
white u\mn loi oninijo Kr'innd and ijtiHi* tB^eiiiaiieut. if e.v|kiHi>d for many lioiirs 
lii»fi.*ttiiT til Ktn>ii|t sunshine, the nalor of the pcnnont In ai>E tn lone In dejith, hut 
lint Iiion^ m thnn iimshi idlier aolorln^ tnaltt^rs. This netlon qf h^it nn itie til- 
1 ‘lirfimnte uf jicUiiMi differs fruui iJmt njuni the ntilts of h liver. Tbose of tl^e 
Intti^r whh Ji am hhiekeitt^l hj [i-nt iiro of ibeniHtlViH^ ImvoliiTple hi wBler, and 
It In dimenlt to hn]Prt*^'fiiili* jpeiht wlHt Itn-in |q ji uidfpirm iinitpruT. The hhieit- 
|■nlll]; lo Iw^ nsii-stsli tpy itie ffiripjitbjn itf oshb* of silver. 

In tliu I'asi* ipf IIiP' blehitiniati.* iff thpinsli, epinlti, tiust fotlt Is exo*k?t|Inirly solie 
Ipte. and jjiiim r i*aii la- i^ally nnturatwl with lh -I lk- Ji^einy ipf Hi-lit md only 
chaagiK its i^Plnr, hqt iltiiriv^B It nf ^4>liihll3ty. Ehtis muderhiif li rixml In the 
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imper TIjI^i fiL-lIii]i npiHriirH 4n iLit^ nf frin^ ribniiiklc 

neiil, ii'Meli Ihi tyt u iJlh.^|i rvil wlbfr uitil u'Lit-b hk>t>tuec‘ lu inkUtLilrH^ tvUJi |Mi|H*r. 
Tilts Is n-inli'n'^l mon* frotn Hip ^ Hint th-i^ itHHilml cliwiimte 

pjcLItilba iHk sluilliir rbntiKP- Tin- nuNlp nf |m='|Mirjii;: \y.i\W:r wItJi tklctin^nuito 
ot j^iitnMli Is iu II fuktUT^tisI Hiiliitiun tif Tl34il wilt, WKik Thi- ji^iiii-r wpM In It, 
:iQii iIk'Si ilrj ti rupEkily III n hrlsk IInv pxdinline It fniin ilnytlk'ht. ihuH 

^n-juiri^l itnjaln^ Ek ilkHi-jk tki-iiiija* tint cm to Elit^ huil If [hi^ iSJluttuifc 

iw k«KH Kfruitii: or Ulo ilryliij; lt=^ niiikt tijo voUtr will mtx tw> iIih'ik A ptims- 
lii;^ vji,rk>t>- iiiny \w‘ liniifi" ky iikIiii; Kiilplyitr nt ItnMiUo nloii^ with lln^ Iklrikrntnntc 
uf jKJtn-Hti, rlii^ I'olor of tiM^ ikIhjiN'i Hint uf ihk^ ijskiirr Iwlnu tln-n dlfTPri'ni NtiiLili'fi 
ruf itriH'ii, hi tills wfiy. nlm. llie iiiny Itfr rt^jkrt'st^iittsl iif ji djirkiT stkcttlc 

tljiiii Hit' gnmuil, 

Pjijipr [>n.»jKin’fl with the liirlimniatt: <»f lliatigh 

tive iLs isonie of llu- [jaiier^i prt'fwrffl with tli<* of f^iilver, is niiicli 
iiiferinr tn mosl tlietii uiiti hi niit snflipieiitSy soiiisitivc for th^ 
riiriiem oliK'Ui'^i^ |jit[XM\ howevi'r, titiswitrs iiieiti*^ wt[] for tiikiiig 

flrsiwtiigii from ilrieil pliiirts or for l■ii|:^y^lI^£ prints. [ls ^recit ivroni- 
ini-riflLitioti is its iiheslpnr^ find the furility with whieli it euii In' piv- 
piiml. The priee of the hirhromulo of |>otn;-h is silmtit ii shiJlin;^ 
per piiniul, wliilr the iihrnte of sihw is ii slij!liii|^ nil oimee. 

As I hr (tiH'ii oninj^Fv ^nniml of tlu*se pirtiiit^s prevents the [ler- 

nirntiim of ihe dieinkid viiys of li^^dit* it is very etisy to proi tire lUiy 

iMHiiln+r of fnesiintli»s of iiii riigmiing iiy irnnsfer from tlir Grst 

tirj^itive pIiolo^Tniph. TIie' i'iiriTet OEipics hnvfl ii i»eiiiitiful s1hu*|1iu^s,, 
iiiul. If riirefolly n]niiit^ei.L hut littk of llie miiiiile detail of tlie orl^i- 

iJill eJi^lvirijT m !^lstx 

A pIii3iop:'iiphie |jii|ht iirepnml with I hr biehroiUnte i>f [xHush 
tif niiolher kind in tleseriln'd hy M* E. IhreipiereJ. ITe stalest ft is 
f'lilFii-ienl to sti^'p a jia|nH' prt'pami in Mr. iVniUiiis riiaimer^ mid upon 
which theiv exisLs ii fnini ropy of ii dm wilier, in n solution of iodine in 
nIrolioL to wiisli this pap*r in iileuhid. ant! then dry it: then Llie 

jjarls which weit' wfiite Inretirne bJiie* and those whieli wem A'ello\v 
renniin nion^ or hws el ear. 

*\L E. Ik^/fineml hn^? luirsiiod lih invesliitnlions into the tietion of 
till- (^hroinie rteid on or-^^Hji(‘ iroiopoiiiKls, iiiid hiis sliowji thut llm 
jiitHle of sizing the ijajwrs iiifluriu'as ilndr iHilimdion by ond 

Unit with iiiisi/.ed |MjM'r iidoralion is elhTtinl only after h hni*^ lline+ 
[*erttdvln;^ thnt ihe ]inneipEil reaetion n^nlteil from the rJimmir 
oi id ttmliiiiiini in llie hirhroiiiiite fif potash on the stareh in the sjy^ 
of the it neeoitvd 1o ^1, E. llei^qnerel that as starrh Jiiis the 

properly of forming with ax line a coinbinatioii of a very fine hi tie 
color, it shouhi iwiMiiiw dwji shades of that lint, while the lights 
&lill rniiiiin jin omiige yellowy 

Ilis niHhotl of priN-iHaling in to spreail u of jdareh very uiil- 
fonnly over the siirfinT: of the paper. It i:^ then stiHqx^l in a weak 
iilcoliulie i^lutiun of lodiiiej and afterwards washed in a grx'at. 
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tiUiintitr i»f Wiitrr, Hv tliis imiiioniion j) sliouM tsikt- ti vlt)- fiiio IjIiki 
tint. If thiii jit uiiifikt'iii, Ui<; piipbr is tit fur tliu 

nidril: in tJie «nUriirv ii k hijietl njpuii. [t is titoii stLH'fjrd in ii 
conci’itii'Litvil .tohiliuii of Uichroninlt' iif pntiisli, titiij 
fokls. at klnttinjg pujuT iiinl ilrii-t! itejir ihv tim To tw effective it 
kJiouIi] Ijo %‘i'ry iln'. 

It is iHtw fit for usi‘. When tlir copy Li effected, tviiich rtsiuiros in 
suitsliiiie ntHDil live ]iiiniiti>s, the pliotof^ph is WBsIiod aiii] iJrietL 
W lirn dry, it Li stwixsl in n weuk nkioliotie solutinn of iodine, find 
iiflerivfirds, wliefi it has n'lnained in it hoine time, it is wiL-Jiw! in 
water ninl r-aii-fnlly dried with Idotliiif: piijier. Imt jiol at tlie tire, 
for ut a little IhiIow tnO'' [■'. ilie l.•OJJJbillatil^Ii nf iodine und stiirrl; 
tli.Hcolore, 

If it lx- considered timt tlip dm wing is not stiincientiv distitirt. this 
niitnersfion mny In- it'iM'iited seveml timf,s for Lv this means niiir lx* 
obtained the iiitensity of Hmc that Ls desired, wiiieli iiiteruiity t>nn Iki 
ehangtsl ut will hy i-niphiying a iiinm (Hinmitmtetl solntioii of iodiinii 

Wlien the firtper k dimifi the shades ait' of a very fine bine, hnt 
when it is dry the eolor iimunes dwji violet. If while the drawing is 
still wet it lie isivered with a layer of gnin m-ahie tJiu eoior of the 
i.riiwiiig is greiitly preHervetl and nion* Ikmntifnl when il is drv 
WTien a jaija-r is tlms jm.|MuiNl it loses at first a JiUle of its tone, hut 
It uftenvard-s pivservias its violel lint. 


THE rlflhiSLATi-pE. 


Tliis proce^, ilcvised hy the antlior, is a pleasing one in its re. 
fnItH. It is f.vmiling1y siinple in its tnanipiihuorv iletails und pro- 
duevs verj' diarining jiositive pictuiies hy the liest applieution. The 
ehroiiiulyiN' is funnriod on the almve prota'ss of Mr. E'njitonx One 
liraiii of sulphate of eopjM'j- is dissolved in im nnmii- nf distilled 
water to which iff uddetl half jin oiiiictt of a jfatnrnted solntiiin of In- 
eh inmate of [Kitn.sln '[’his solution is applied to the snrfatv of the 
|iatK.r und when dry it Is fit fur n,^, «,id mny Iv kept for any leninli 
of tune without siwiliiig. When expost^l to snnsliiiie the fiisi i huufn* 
t. to u dull hrnwii. and if eht^^ked in this stiigi' of the proex-ifs we Zt 
« negative pntiin-. hiil if the action of tlie light is .•ontinnwl the 
Iwowning gives way and ivc hove u tKisitive yellow picture *)h a white 
proniid. In ejllier ense if the paptT wlieii remove from the siui* 
slune is washed over with m solution of nilrnte of silver n very beuu- 
l.fnl i^itive pictim' rt^tills. In pnirttce it will k- found advai.tu- 
fP'on.s to id low the Ideucliing aetion [o go on to some extent. Hie nie- 
tnre n^iiltirig from tins will lx elcirer mid more delinrel tlimi Unit 
Whidi IS procitn^l when i|,e in tinn is checked ,it Hie brown stage. To 
li.x these luclurus it b, nuccsjsary to remove the ntlnite of rdlver, which 
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iloni' hy in /oo^* ^vnkT* I f I lie Tvitl^^r i^uriisiitiM aiijy uiijri- 

till’ pit.iunt* imd hnii; simkin^ in s'licli wiitrr ^UliteralLe^ iu 

nr if ai few ^iTiiiirt nf ainiinntj m\t un* nildi^fl to the WLitei- tlie aiiipiir- 
Qf\t rli^tnictioji is vrrj nijild. Tlie picture is* hnwcv^er^ cni]iail>l« of 
rest oral t ini!* nil thnt is net^>i^SIEry to It lo siini^hine for n 

qii[u1t?r cjf uTi (iii>nir* wlicii it revict^^^ Imi iiisteani of Ix'iiiff of n rtnl 
(oftir it twi'!!Oiiies Iilji,c* tlic sihtnlrs of t^dor dcixMiilioj^ lE[k>ii tin' i|imn- 
tity of salt liSi-tl lu ckttJmiHusii ttin ohroinaiti- ihf silver which fonioi ihn 
slimlow i^rirts of I lie piHiiiv, 

Jlr* Itrn^linin remiirks on this priK^nss^ thnt if wc sTilistiiLtatn m\P 
plnito of nickel for the sijijdintr of w[)]ier^ the pEijw^r is iieirc sTrisitiYC 
nncl I lie piel tm? is more elenrly developwl liy nitmte of silver^ 

'riicf folJowin^ riiniiifiaitinn of tins pr<H?ess |>EissessiLs soiiie aid van- 
1 f to 21 sulijtion of the siilphtite <if miajK^r we uchl ai soIiitiGiE 
of tho neutral ehitiiimUk erf |s>to4i, a very e^jpioiis hmwjj pretnpJtiite 
fulls w'hieh is u true elirmnEite of I f tfiis prerlpilEite, afu-r 

U>iij^ well washed, is jithUnii to wjikT iiridnhitHl i,villi si]l|ihtiric atdd, 
it is iliHsciIvcil Lind ti diidirunuiLio tJ^dution is fornwHl, wliioJi wln-n 
spreaid upon pitptT Is of ai (jiiiv yidltnv. A veiy short exposure of 
tfir pa|>!T waishisl W'itli this, sollUinn is i]iiite sijflirient to dist'linr;!^* 
all the yellow from tijv pajjer aind |:^ive it |K'rfeet whiteness. If im 
eu^niriiif; k to Ik; copml we proty^d In I hr n^uiif nmnner: iind we 
iiJiiy eilher bring out thr hy phunng tlu* pii|ji'v iti e! solution of 

earbonati" of t^lii or [jcdash. by wliicdi iiJl ttieslmdows aiv mpn-seiitLHl 
hy the dirtimale of ra|J[Mtr* nr by wiishing the paijier whh nitmtr of 
silver. It may soiiieliiiii^ iiapjirn tlnit, oiiving lo deficient iiglit, the 
jiholograiph is darkeneil ail! over when tile silver is oppliiHh this 
rnlor. hy kerj>ing, is gtadiiaiJly reuinvett and the picture ronics out 
dear ami sharp. 

If the chroLiiJite of copjair is dLssolvcit in aimnioniai^ a iKiuuilifial 
giwii elution resnJts* aind If aipplktl to pajwT sindbrly to those 
just tlt^HerilMiiL 

The chruaiiEityfie pictures, under certain condiiiDiis ntford si kmiiiti^ 
fid example of the diniigt^ wUidi lake place slowly in llie dark 
from t!ie eoniliitied oiK^ratifjiLH of the irinteriak einployi^h 

If we tnki'- II ehrormtyije pidiin' aftei- it has flevdopcii l>y 
the agency of eitlier nitrate of silver or of iiiei’curv iind pliiro it 
aside in the dark, it ivill bt^ found Jtfter n few' wi-eks to have darkcaiiNt 
coii>tidehtbly Ih>iIi in the lights and shutlows. 'J'liis dnrkeiiiiig slow'Iv 
iiurivases, until everitinilly the pietun^ oblitemteil kuieatJi a iilm 
of metallic silver or memiry: bui wbili^ ilie pirtim* has Iwn fioliug 
out on one kieIo it bas l>een developing itsdf on the other, and a very 
pleasing image is seen on the hack. After sonic rnnsidenibie time 
the metal on the front gives way aguim tlm paij^er slowly ivhiteus, 
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:iii <1 eventiiiilly llit‘ i 11111^ is pr^^^jniwl fiii both sitlo? of the p!i]'ior of 
cfliiiil in n ueiilpil tim ujKjn 11 "my ground. Thpse 

rcsiillii. it iivj]l l)c* rfiiicnilwri'i!, im* of a vt'iy siniiltir oluiniclpr Iti 
(hose alirarly dfiit*riUxJ us ja^culitir to the uiiiphiti'ije pi-ociisa of 
iSir <r{ihu llei'seliel. 

THt; fKMmrrvi’K. 


This pri>«ws, which is of raiiiirkiiljlc sensibility, wus aistYtvcrcil 
Ity the uiithor mtit piifitisheil in (he AtlictiiPiiiii iitnlcf tlu' iiiniie of 
the “ Fnicrgiutypu: froni n dcijiiv to ^roitp ull ttuiSf jiictims, iiiKitT 
u ^‘Kenil lit'iiil into wliii'it iojii sails eiiiiT iis uit eleiiietit tlic 
iHiMie is preferred. TIjc preipimniuii of iIk- jatiH-r k ns follows; {b^fnl 
letter puia r (Whridnnirs is da' liest) is wnsliwl nvrr whli the foU 
Jowtn;; >ohili(iii. i isr,; I’i ve j|p-aiiis of siicdriic acid (H is iinixirtaiii dmi 
siti-eiiiie fni* from miy oil of ninlwr or Litlveiititioiis iiuitler shoulil U* 
Cihtiiineii) lire to !«■ dissolvt'd Jn I llnid ounce of wnter, lo wliLeli uro 
(iddfd EilHnit r. ^jraiiis of coinimm sntl iiiid liiUf u dmiu of into ila-p' 
of f»iiiri liiabic. Wlieii dry flic pu|M*r is drutvii over the sncfaci' of a 
wlntion of of nirrnte of silver in 1 tnmia> of ilislilletl wnter. 

Allow-wt to dry in the dark, (lie jjajwr is now hi for nsr, is of n piinj 
white, rettitos its tyilnr, and niuy In; prv'sierml for 11 cousidcriible 
tioio in a ]>url folio nutd wsmted for use. 


Tin- pjviKirHlion of this jaipcr Is hy no mean.s diflienU. hut nh:itiiie.s 
can' and iiltenthm. Thi! solutions must Ik* applied veiy utiULilIv over 
the paper, which shoo hi Ik- ini mod lately hniijr upon n fi-uine oi- 
cluthc^iorse to dry, Kxlieme enrt* must taken dnit the paper la* 
not exposed to ti^riit after the iiilnde of silver solution ha^i kfti 
nppdiiHj until nptpdrtHt for use. Many of the disappoinhnciits es- 
jH'rienml by the e.xiH'riineuters on llm imerifiutype an* otifasionnl hy 
a neglect of this precaution, as.oltJiongh iiooppnreiit elTcct may have 
Wii produnKl hy the r.'tposiirc, the clrarncj^ of the sulw.'ijuent picture 
w ill 1 k> seriously injurisl, 1 In* .sneeinic acid must also lie vi'i'v pure, 
Wi! shall now hi i<>Hy dipscrlk the iiieth<K( of applvitig lids priK'c.sii 
to the difm'iil puriiosc^ for w hich it h U^si julaptwl. pn-mising that 
llie van'ingcimintsianccs of time, pkw. and light will ren.k-r neiise 
siry .such modilieotions of the following diVnaiims iis ihe exTiericnrc 
of the o|H>nitor may ,sng;uss|. As 0 pmerul rnK an o|x.n sitmition! 
?<iinshinc, and. if poiwiblc, the morning sun, ohnidd lie preferr(?d, as 
(lie image is sharjier mid (lie color iirwluced more intense mid less 
iitlei’teJ hy the snli.sw|i lent Ji\ing priK'ess. 

In llh! eaiiiera, for 11 hiiihling or stnttie.un exposure of half a minute 
til strong smiiJinie is iisiiaily sullldent; for a portrait, taken under 
onlimiry (‘ondilioiis, two or thm* niiinttcsvart* r«><|iiired. 

1\1icn the piiper is taken fponi the ramem. nothing is visible iiimhi 
It; hut by attending to the foU.iwiiigditt'ctions the huent piotun.* will 
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qnirkir ilcvebp llaniip mixed to;:i'Lher nUnit ntui ilruni of 

a aiitimik'd scitiiiioii of fmtt/tHttlphute of iron [.iiiil two or llifi'o [Vrjiins 
of iiniK'ihttfe iif ^tiiu. «rtthi>-, jjoiir ji stiiiill inutritity into a flin dbh. 
Pu!« iho |>n>p!iml siiU* of tin* pajH'r l[ikon fnmi flu- caiitero lotiiiily 
nvi'f tills mixtlift*. liiIvin^oni>‘ to titstiri' isirii[i!elo roiilnct in every pni't. 
If the puisT Iia.s las'll siiffidi-iilly impreswd, ilio jikiuro will ulmost 
iIIIimstiairly appear, nml ibr fiirthvr action of ilu> iron iiiiist In; 
stopped liy tin; applMaitioii of ii soft sjaiuffc jiiul plenty of rleur water. 

Should the iiinif^r not uppear ..liatvly. or lx* iu!|MTfect in its do- 

tails. the iron solution may U' alloinsl to rctnniti iijhiu it a '•linrt time; 
lint it Jiiiist tlieii kept ilisturlasl iiy rapidly lilit tifflitly hriishiiig it 
ii|i, iithei-vvi.se minieroiis Idaek spi*t‘k.s will form mid ilestroy the photo- 
{n^pli, fti'i'iit care slunilfl Ik' laketi ihnt the iritn solution does not 
tiiiieh I he liaek of llie pieture, wliidi II will iiievitidily stain, anil, the 
IiiettaTe iK'in^; a nepitive one. Ik* rendered nw.dess iis a isipv, A sHfjhl 
deyi'is' of heat will ii;^'ist the ilevelopiiient ijf the Juiaj^; wJiere the tliiie 
of exfKititii-e hits Ims'ii ItHi shorU 

Tlie pieture jihould Ik- isirefully wnslicil lo take off any siiperficiid 
blackiioi!>, itiid may I hen lie in'rimtiienily fixevi liy Ix'iiifr soaketl in 
water In wliirli a simill ijiiaiitity of nmiuoniu, or. ln'ttcr still, hy[K}- 
su]{ihite of so<]:t, has Iws'ii aihled. The pa|H'r must ii^iin lx* well 
Miakeil in dean water, to dear it from the itoliihle failtij. ufiJ may then 
lietlrksl and pr(;ji.-%d. 

K.xaet isipies of prints, featliers, leaves, ete., may U> taken on the 
succitiateil papi.T l>y esposiiij;? them to the light in the copying fniniL', 
iiiilil thetnargin of the prepnml pafMT, which sJioeiUI Ik* left uncov¬ 
ered. Iiegins to eliiiuge isdor very slightly. If the «1i|wt to lie 
Copied is lliiek, the surfaw must lie aIIowihI to assume ii darker tint, 
or tlio light will not have jM'uetratcd to tlio piiixfr, 

Positive ixipies of the eameni negatiri;s iiiv privuretl in the same 
Jiianiier as the copies of the prints, etc., just dwerilxHl. Instead, 
however, of ii.sliig (fie iron solution, the jiafX'r fnnst Isi exiKisiHl to the 
llglii, ill the frame, u sullirteiit time to ohtaiii |X'rfiX't lOpie.'', The 
pivigiiess uf the pieture may lie oliserveil by ttjrniiig ttfi the comer of 
the pajMT, and. if not suflirienlty done, replacing It exactlv in tfio 
i;«iue fKisition. They should be tixeil with hy]>osulp!iite, as lx*fore 
directed. 

.Vt the meeting of tlifl British Association at York in 1S44 I 
showed hy a series of phot ogriifibs that the jtFutfiMfiJphUf uf inm waji 
most dfevlive in developing tiny jdiotographii' iinagcs on whatever 
argentiferotis jinqairntinn they may hiivt' Iwii itH.’civcvl, tiv-eiy suh- 
i!ixpii'iit riisuit has slmwn that with pixqit'r care it is the ma«t ener- 
gt'tie agent ft>r devdr»|uiig with which we are acqiiainled. The 
ilitliculty of ubtuiniug and of imticrving the salt free of any jx'foxide. 
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or ii Uflsic 5^^lt whirh h\\h ai* a lirrornish-yollow powilpr, Iiqs l^ocn tin? 
principal iiuise why it has not Ikh^r jrcneniily eiiiployt^l an ilic 
"IIUh* mnih This Clin Ih^ Insuml hy atklinfip ii few drops of siiljihiiric 
iieiil and some iron filiiigH to tin- soliitiun of ibe proto&ulplmte of irojx 

TUn C'.VrAnVHOTTFE. 

This of l>iR^tor Wootl^s h ntpablo of prodnrin^ pictt^rcs of 

^TipiTior Owin^ to Ihe inmnslnncy of rliv icwiiiir I'oiii- 

pnorol-s« it is n lilllo nncertoiii* hiit^ ini-ti l^airig’ taken to iibiiire du? 
same depw of slr4m"th ui tlie solutions, ii very iinifortii ijihmI n+solt 
nijiy l>e oVitiiined, Tlie jmHvsft uml ius niodificuliuiis ure llitjii ilo- 
wrilx^l liy the inventur: 

Lt^l iMijuT ii |Trrfi.^r tlmt wotc Ih» tii water 

to irhSih liyJ|M*i'h|rirU‘ Jiclil Um fhIiIi^I In tlie rrii|Hirtluii of ^ apoiis re a 

euai-t!?:, VI'lN^ii ivcn wet, It Im- tjwr wUli a misttirp Hlnip at 

or Irnii, htilf n ilrtiiii; wdiop, liniiiii^; tlueron- yf Tocline. 1 ilni|>, 
ihijf IwH rtHtinliH-^S; oil ilif nnjN''r fer n ft?iv so nn to 1 *ml+ 

Ory It SiRlltlj will! OllitllollH (UIIMT, mill in n Oiirk tOoUl, let It tie 

w oier evenly. Oy tiiwiiis ^jf t\ enniel-bittr |a‘tirll, witli a s^^lotlon nf oltnOe 
of hLIviTp Io jjnOiiEi to llie oihh^- ot illsOMeii water, Tlit- |hn|H^r l« nuw ready 
fur Ihe caifipni. Tdn «c>oner St Is nsoil itH^ la^tter* tWr Wisen the Inj-rtHlleiibi ure 

tint rli;Iitly niljwl It Iri hatile lo rfr^hill hy l£i>e|hlTnL Tim time 1 aenerfllly. tiUow 
tlie FNi|H-r to Ur exiKist^J In ibc i^nierit rarSes fmtn two to tlilrry siHxiiid^; In 
eleiir weatlier, wttNimt smislOcmH t|ie oniniiii] U nimii Ufteeii st^’oinlSr With 
n Srlf^ht Hf£hl the pSerTire ohtnSiHsS U of n rieli hniwn wHh ii fnliit ll^lil, 

ijf ft hH-ht I^kUI Ut 11 very Mlmrt time (‘^mtOineil. It U Uhirk. For tiorirnSts 
niTl ur diMjiH 111 the Mlmde on ei elear ihiy, the time fer wHUiit^ is rmni ten to 
fifhs'O HW'olnSX. 

If till* ItgltT tp i^tmnK mill tltf* vtcw to In* inkon ciIi’IlhIvp. tlio vh-rntdr «lK>tilij 
In* I.’t»itlnn!i imt til Irttvi' lb* |m|ipr fop (i- loriKvr iHTlod (liiiti nvo or nix 

itcnxiiiilH. iiH tin.* {ilplurv w-llJ iiupcwr poiihiwH fniut :ill Mnp tnunlly 

ii>rt«l oil. Tn nil casw tin* nhortpr llii> tlnn* tu ivblvfi tin* ;ik*tiin* i» tJikcD Hk> 
fiottpr. 

IVlh-ei lilt- |i«[n‘r i» ri'iuiivtil fniui tlip cnnipni nu [ilrtnn* b rtnlblc. IIufvi*Tur, 
nlHH left lu llK- drtPk. without any oib'r iFPetisuMtiim l«.lnp unoil. for n iHiriiJij 
wiih'h vhpIw with iln* h*iitftl] nf tlnip it win* i>s[nwt>il nml tin* nipimi^ of the 
Itithk 0 npgmtvo plHnn* bi-oiiKw Krndually ih-vphiiit’il uulll It nrrlvr*!! nt r 
^lutp of |ii’rrt<i*iluii whti h In not RttnlTvcl, t thtuk, Uy rilioiojiPiipliy (tPotliK^ i»y 
iiuy uthur It wouhl mviu m If ilie »aU „f ^||„.r. sIIkIiiIj- 

a!r<i-i«| l»y ihp Ttjibl. tljuvnsh i»n lu u th-^riv tfp iihNlmi* auy viiriuie priwl on ft 
If nbiiP, IH*|J. IIJI II Piitdiyiic anion, wlikh la oiii-mh-d lu tlip Nilis of Iron amt 
whl<-h «m»liiii.i. nfU’r tlir ntltnoliu of tlit ll^*l,i wlibilniwii. TIr* nitfllyala 
whli-li tlwfu tJikin pliiif ]ta.i liKltniil nw* to immr thiH jiroft*«t, fop w:uit of it 

-Till* ulitiiPf w1h*ii iIpvrI.pM la ii.it tt-mlHy lujnppil l.y .■s|,5Hiin* to n.mkrate 
llBlit. It ppuirbt. Lowavor. lu be flxiij. wiii. h may la* iltme l.y wuhIiIhb it wllb 
n eoliitiiiTP of broDiiae of tmliiMaiuni. IG ur an ttnilrm to ilu* .,uiito, loJldv ..f 
fpotaaalnRi. o Rrnhm ti» Ihe onni-D. it may uKIk'p la- ni.plkil wltl. a i^iueJVImlP 
TH iPi'll or l.y liiiummimi. The plPtmr miMt IIkri Ik- wi ll wmibil In w.iti'r to 
pi-itiuve Ur* HxIpk lumorial, which M^piihl etiuim it to fnde bj eximaure lu iJgkL 





nIrtTf^RT oy IHAmV. 


185 


wimh thi^ ■■ nnd Mr* FrtX T^llKit liifivi^ 

n='miirkud ibv sniiiu TeH-I wLtL rx-ji^inl U> olbuT SjHtJ? ^^f Inm, but I <t<i ni»t kMiv 
f>r nriy lw>iiig t^Li|>b\ve<] for plii>to};ro[tbiy iiurptifw?= wlin^b ilrpcrttl>J tm 

tlilii iicilffU Air 3Af duvi-ki'i ikui^xit oiy ^uvn. 

3i^ly rtMi^im fiu: uNfn^ iIk^ iiitirbiiLr N^cilmitHi (itvA'IoiiM A> wn^kilni; ivllb thp lixSklt^ 
>»f \r\m tlili 1 1 WJiH fi^ir u luiip: Uiuqt.^ torxiJi>iik>V] Ly tL4> plctarevi f^iicllctl 

by yc^lkiiW pKitc'hi^ iiud rH»t It nut!I l iil:!;4i*ri't>d tluii tlify piv^atCTiS 

4U1 fkpiNNirjUKV i>5* If tiuit [w^rthui of ItH' ultnkti' iif vUiiT lik-b iviis^ QOt dooiiiD' 
\miL^\ tby tl]4,^ kkcMdn eif Irtiu luul llmvi^l invny f^ntt l!i*‘ |Kiri- t tiiiMi ri-i'idk'^tL'd 
ihtit Sir Jr rri'r^i'tu'l m»\ SlFr Iluitt lintl priTnl tknt Uwlkip uf slli^t-r iiMt v^ry 
M‘[i!tlllV4r tu Ujzht uiili!^ frw^ 1 m> prt^^nA T fliT'^>rtlhi!^ly irinj to 

ktH>p tH^ili toi£Plbi>r on tljrt.^ |iiL]x>r, t\tnl Jiftrr iniiiiy plnoH tnid falknl I 
by It hi Hip iidri r^iLiiHuin i^liEeh itiLtki.-H Jt fnH*\y mid ov4?nly iniUllic 

wluLiPipf rill III iH iiti^itLfiHf to 11- L iijii Knru ikit itii utility \n itut L'onfliied to 

tlilH: pHTi-i^l, tint Hi Wits fcir ItickI |inriNm^ lliskt t I'iiipluyiNl IL 

My nNiMiii fur ndOkij: ELl* tlntlun- of limllue m Hut dnip hi. Unit bavSnK In my 
fir^it <'xpprlnn?ntrt Tinulc uhp of. whli rfiiciTtwL n filmp Ihnt Iwil tn^n for s-inn? timt? 
luroiriirNk mid nflpr^'iinlK n^uiEirkhit? EliKit frt‘:4li 4flmp tlhl nol niif^wr ivpIL 1 
txtimluod J»Ui jiiiJ ftiund Jn lliu fanuer a tJttlo fm- Iwllue- t tlierirrorLf otldi.^ij 
n lit Up Llik^tiin^ vt Imtlup wMh nhupu iHMieB t, mkl now nl^i nyi^ ni^ It In ijuittiti- 
\it*s |iru|Mjrthjikk'i1 to tlio cif tllo Hlrup^ 

TliP fii]li>wlii}± tkliitii wllk I think, i^unLitp miy oxtK^rlnicnti-r U* U- ^niHVs^ruE 
In piviltk'!ti|t liLKHi |ih'tnjrt'^i tiy ihlK : Ln thp llrst jiliiiVr tlip |.iii|>pr u^sciV 

iilmillll Ittt tluit i.llHl'MK " WOl'P J[H Krill." or IPt|pr U'lkl^Jl llkp i^tu- 

tloiw nrp HpplJk^l to H, it shinilil not luiuhoilfiilply InibHip itipni tliorouKiily. 4tH 
wikiild lkati|>on with tlu^ Tlifnnpr Ntrls iif |iinM*r. If Hip tu'hl ?Hi1utl-iki] 
f^lninit. It jiriNluitH Etn* v^^ry pfl't'iT It wn> orlifliiiilly Inti'wbHl \n oivn^nup—tli^t 
ls% It pn.MJuiVrt yt'llow pjilrN^, oimI tlip picture ItMplf hi u Itstlil brlpk i.‘iK|or cm 
yolluw (troninl. Whpii Dip lint'mrp of iinlino im iwirtly tlip wiiiio rwiilts 

ui’Ciir; HiH Thftl if tliSp i‘friN>T I* tIsIEiIo It siihokP ihnt tlio iixidp of slhcr wtiJch 

ii4 OiFiHwn. ilotvii Iri jinrtly DHllK'^iIvt'd by Tlio tif ju-LiI and SocHuef. njhi tlielr 

i|tULlitklEniE ¥:bi.iu]4l h** l]Jiii!llhtlllHL Oli iLo culitfnry, if Uic^ tcilTor .^jlnUun \s t»Kr 
t^liXiTtp:, tliooxUlp In tli'iPiriiiti'^l In Ihp diirk or hy nn exm-'iliEijfiy n wih Ititlit. mnl lu 
this i-ciw? hlnokons llw yplhnv fiHrtf^ of rbo picture, trliirli cleptroyii it WIjoii 

tlilM ptfi'i-l of hliKkPiiiinr nl] otit inktH l3io pHi-it Foitiiitoa Im 

woaki-iiiHL If It ho too wenkp Un> iimjht rt^uinlnp yellow' fifter I'ssKwun^ lo llfftit- 
If I Iso Jodlitp of Iron Im' In jrru'^it itumHlty- Hie picture la iloitii'cl over 

ivtih tilnok sp^itu, wlHeli iifti^n-vtirtla idniiijfo n* ivliUe. If on esc^a of nltmti' of 
Kllvpr Ik* naed. niut n |k!iik|[i^n|ih Inimeclhnoly tnkoJi rln* di-iwithiu of 

the osiite lUi'rt^ wlH Ih^ often iifLor wJiue time a ikwltlve jilctnrp 

forfucil mi the Inirk of the tiesnUlvp one. Tlu- oxciysH of ibe iillruto of ftllvor 
lunkn^ Uio iok|Mr*r tilnr'ker ^vln^n' Uie buhl did not not tnt It lUiJ ililst iri^nolmtok 
Ike tirtlMT. wlirn'Uk I be ilritiii^ntnu (i-nkliuxil by Ihe hj^lJt Ijj eoiiltticil to tlic ^ot- 
fttiv. Tbt' nnixiniiiin Intenpcily iif thp ihi the |Hi|ior win^n si prlnm of 

i-roivn Ik iiml Ik^ Ik-Iw opii Uin hahuo run I hlia* niy. Th+‘ cllffpreuw of 

elTia-l of n wtriiiiu Jinil n'onk tIjfJix \» ImjiiiUfully icIiowti in llio nctlou of the 
apc?einini : tiuit |Miri of the pniter whleh h esjuirio^l lo ibe Indluu ray Ta cadom! 
tt rnUnnli hrowpi. tun! tlila Ik jimidrlnlly klurkeneil haviin^ olUier c^xtroinlty iinlil 
It beciiiio's; n i.kk.'ii E^aek. 

I bsivo not btid inuny ti|>l><>i^nLlion of eximrhnoiUhiFt with tlio mtiilyi^cptytie. 
hlEt lE i?ertil3nly | iro in Incite |ci oiw^y the EroiihlE* nf further llivestligntlvti. TiMir 
iilniplTcUy ikf t|ji^ priK'iw nnd Hu* kiuiHitdllty nf ttio |>ii|a'r -Ehotlbl emtse 11 to tm 
i>xtenHE¥'oly n»kil. tt IniK nil itu^ Emniity uiilL ijuli'knc'NH of the enlolyimp w-llbuut 
sii lEXB-1« 


HmnHY ilK rmVTfXtKAi^HY, 




!tii tmuiiii' Jiiiti tprj- little of Iti« nfifpnnluty. nud tf (Ih* niori- rmutPiit ii.-wt »{ 
t kill-, sm (iMtuiijtiriHl with titlii^r |irTni«iHi*H. thit mnlfi-' him Tte 

rr oiNTtiiim, I rbittk it u Uiuiy lu j«, pni-Uii^ i,r iUf 

iufi}?i unlinni^' oxjterlniMntGr^ 

WtHHh siiWjuniily made the folittwiiip a.Itlition ■ 

Kintv tlin i«iKt win wrltit^n |. Imvc Uvti tjtperimeiillhir with tlin 

isiiJiljfMUyiir, nnrt am dny. linrintf luiiy' fuiiiiftw. wble'h wnn U'fort- <|ulti- 
lll!U«IJll wItJi Iitit, 1 Dll) lllflilml Ui na'IlTkhti tlji. i^uUm- of tliclii tor tlh; tiyiictll 

of NU^^queiK -riiu twpiT 1 ««Nl W.IS vt-o- «ti(r nll .1 lllfTllly 

(f w tlini tUc aolutioi. nm wn., lu.i lahii,. i,„hiNHL TIh' HMt^ 

Ma. latter I reta-mm 

iILlJl'. “ 0 '“ 

^Vhtlf euryliic tbe jinutMin In iMidenKjfljtB la flml imt the- mnsn> Jvint 
t iPUi-eJ t tllM-iiTm,! tJiMt lln- fallowlnjj |itt.iNtrf bta (aivo «Ty hm uewitlve |>t.- 
tan-*, fftaiL wlitcli jsimkI SKM-Jtliu nnt-fl tfi-r*- olirniuwl; Take of rtiniii af ]<hI1iU- 

^hr\i ^ (ninimt., linvli« drlwl Ic 

Of 1 h - r “ " »^m*d.|ailr iM-ta-IJ; Take „f „Hn.l,. 

ar Kifii-r i iinita; f.ure water. I uiim-e; mis. -yi.Ls pivi-a n .lurhor tile-fime 

■ * J»ri-vlH>iii* j.te4i,|mt In an arid xalatltto 

a t . la- pk-rt,^ let II la. w,«l,rd Urnt In wau-r, iL aM Z lu^iX^ 
n few In n *.,lulloa of Uallde i.f ,«1na.|t,u» ta ,1^. m e.. J 

!™i'7 ri"‘ 'r>«' r«'l«T 1 IlN.. l» ||«. roimimn 

oTk nal ,.rei,.ratl.m ami iln.l It I., nitawe, well. It d.U nat "smli 

to thp'ninr^ ri r^ ' »*olnt(.aL Tlir .miue j.w-flnflanji natl liinh. mijily 

IX n T "* '‘"' I* ™ » Mru'inns It? I o 

Hr'e Jvilow or tlHit It iH atml. 

ilid w th >Pll.,w jtiKpti., itH, timvU Imline- ivIh-m marked wItJi l.hi.-k «|n>ih tn.^ 

?ft... 


r £.iiJti.-i4..i aa |ri£ 




-U iLe Bt^tiniT of the liriU.h A^^atintiun at PIvmoiith itt |ft4J I 
hi^t dim-trd iitteiiti„[, h, the ti>e t.f i|r. ferrwvtini.h. uf iKtla^^iiim 
J« «.mktn,tiot. With the intliUe of siher. Tit,- Jit^tillitirf fr„,H 

h..n r T *1 tit... ,il,sir«c.t of tittJ’Diila.r 

lltui rrii.| ^„ver, iit iIr, TnuMion^ „f the .Serihttts. is n-.M-Led 

Tl ( (imhnr hnvint' Ikv,i rtionp-d U, uxiH-rimi-iilH .m i|„)w Vitriotk.^ 
of plK..^n|ihir tlrawkfT. whirl, nrr fo'.-nird hv the dX. I^! 
hydnotlioi^alta on thr darkein.l rhluri.l.. of silver -in,] wh a ? 
lo tJi.- miiKtvnl .if l],e fo„ii...I hy the t>rott^^'fi.,a,r I . ? 

wns l...i to ol^orve «t„,o rhnr,^^ j,iy).J,Rn...I l.y the JtnlhS 

infhu. <tf ^iti^ltme ami the fi-rrorynnhle „f tKttdWiit n " 
r..iiiid I ltd I tlir ordiimry photopntiilne itaiter if „1| ? , I' T 
m .ut.hin, and then .ii,Hiuy 
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nn^l wIfmi tiry wu^itunl witli ii i^oliilton of (hu fvmvyuiiMli* of jHttiis- 
sitiHK «stivuioIy to I'lglil, «‘linn^iii» fittin u tijfhi 

Urown to y full liliu-k hy u Jiimiit'ittH «‘^:c|J4>siirf tn si|it!ihiii<>. FoltoW' 
iujf out thij' iT'siih, h wuh diKHOvml lliut jjiH’fiH-lly jmiv iuilulp of 
wlvor was iK'ti'd rm with even greater nijudiU', itird thus iKtniiw laisy 
to form :iik ex<|iiisit(dy Mmshivo jdiol^pp'Diihk' jinix-r- 

T!i<‘ mcliiod ireomnwiitksl is thi< followiiijfr 

Hi^rhly frhiml k*ttt<r is nii.«h«d over %vit|i ti solulbu of 1 

dniin of iiitnite of silver t«» an uutieo of iJistilW w'aler; it is 
tjuiekly ilried hikI a ^^lH‘uud time wushepl with the sanie sidiitiuti. It 
is tlieii, when city', jdioxnl fi>r » minnlf in ii solution of ti ilrairis 
of the itMlitle of [lOtHSsiimi in U oimees of water, plac'd on a smooth 
iHiuni. jiietitly wti^oal by iitlowiiig some water tn (low over it, ami 
drieil in tin- dark at njiutiioii temperatnn^. I'ai|a>r!i thus preimml 
may Ih; kept for any Irnfitli of time, and iim at any time nmdereJ 
seasitive t»y simply tvadiin^ them over with a solution fonsieil of 
I ilium <pf the feiTOeyiiniik' of (jotitsKium to an ouma* pf water. 

Tliesi' pujrers. waslieil with the fernioyanide aiul ildiHl in (in* durk^ 
an‘. in this dry state, uljsip)nlely itisriisihle, lint tlip*y may at any 
moment bi- remk-nui si<nsitive hy meMy wasliinjit thvm with n little 

I’apPMs tIuiH ptvpami are rrmlereil quite ins{>usi!»]e hy lumig ivnslied 
over with the nlwpve hydrifitie snlntimi.. TJwy an*. Imwever, best 
^^ciired ugniust die action of lime by a solution of ummoiiia. 

TJiE M.roitcrrYPi^. 

Tlie IbiorotyjK', so called fniiu (he ititroiiuelipoi of the jiaits of 
fluoric acid. i'nnsi.s1.s of (lie following pPor(^<i of iiijirnpiilation: 


Broiuiduof (pcpaMciuiii,,.. ^paias. 

wnti^r L HiijiloiiDe«4. 

’Fltifirinlo^of BJHlEmn... S i^nune, 

DuLilltn] VTAlt^r _ 1 Jldfilomii't*. 


Mix rt small quantity of these solutions logr^ther when iLt* ptqx'rs 
lire to ls‘ ptvpttretl, uiipI w'ash them one** itver willi the inixtiire, and, 
wdien dry. apply a solutitpn of nitrate of silver, W grains to the onntt* 
ipf watiT. These pupi-rs ket*p for some weeks without injury lUid 
iMH'nme inipn^H'd with gnml imagisi in half a minute in the rarneru. 
Flu* impression is not siiHiP'iently strong when removed from tlu* 
ranip'ra for iiiwliieiiig iwieitive |>ieluft>s, bin may la* n*ndcred so (»y 
a sei'oridurY process. 

The pliotograph slionld firsi la* snaked in water for a few minuted 
jiiid then plinei] rijmii ii slidi of jmiKvIain, mid a weak solution of l!u< 
protosulphaio of iron brushed over it: the picture almost imme- 
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tlbli'ty iietiiiin^ mi (‘ukiii-, wJiiclj -.Ltnihl tUi’ii Ih* stnp|wfi 

*lircetly by pliiUfftii^ ii into wultr luHiiutiDptl u'ilb imirialii* 

iir [111- liljii'keaiiifr wilt fxleiid iil] uwt llio pa]j,;r. It may Iso 
lixmJ hy UAii); ^mb-tl in wiiisr. jiiul (hi>ii jntn ii soiulitm of 

hyjMkHiilphito (if mkIii huiI npiin mhiIcihI in wiiitT ns in tlio ntbvr 

Mr, Hitaghuiij has iIk* fnlloiving itsiuark^ on ibis prixicss, iimJ In* 
n rii(MiiKp<l ftii-in. intu which « new pliiiUigPuisliit- i h-niciil Is 
nil 1-0(1 need: 


rtttil II Is tH'Siiir 111 iitid 1(1 tiic piHiiiinii]|ihiki(' nr Inm a iiitlEi jutnTo or 
_ suliilJtirh’ ftrlil; this will Ik' fituiiii hi |,n-vt'iit Um> ilnrlionJnjf nf Hni IliiiiiM „f iLi' 
riletopi' [|| (1 prum i-tniii. niai it ivilt i.e la-itcr imt i-i |in-twirii the t«iii«T 

tiiiip iN fons It I* rwdilriKl for Use, tliln la>lii|; om. n iisim 
lniiitmiH iliidky (Ilk a|i|i|li'utloi) nf tlvi I'toliirnitiilintii. 

Ili-Jlsotillil- ujKkii 111*, |.rlltrl|iU> ..be ku tliui „r HrIh Is to rviUlrtk Il((? Rutts iif 

nlh(ir In ilip iMiiwc lo (lie iiii,|jillt(. *nito. nm] tlhit iiiiy snliHijiiHv tvlihn wonlil n- 
(lu( 7 <- Hllirr witiil,! iktNi, ((iiliktu i|,e action ,.f llfhi, wk* ivun> linl to [la- full.wliiB 
('i|Hirltiintiti TIa* ijrtitin'lilttrlilo or tin iJn, gimjaTty of rnduc'ltie the 

iciilt)* IhiIIi Ilf alltiT nial !!ii|(|. A ini|n r wfla |,Pf>iirir«l with ilie hniakUlu or slli-cr, 

... f lOilNwInsf 11 In llKlrt |[ was waHtnil (iriT with a v-cr^ wnikh sfilii- 

tlias »f Ha. rhIrkThli- u 1 Hn. l|n. nuloi, of ]|j>|,i u,iaa cipsHlInBly 

: ‘ aim II ctiiiy <.f a print was 

III IL r^TW mcx^jueK 


Till. Ij^k (if Ihiorfdi-Ji has Ixvin ivtcnily Intmliirt-tl aj* a riovcltu hv 

. |d)tittigi:ii|ih<.ni. hill rcfiTcnif (o tho iniHitir's tfest‘iiprlies 

on Light. iTlihlishcd in IK 4 -i, will ,lisfirn-tly sliuw that I was the Hrat 
m cnipluy iLosit. sialis jihiitogra[>hii‘ iigunt.s, 


iitiPMiiJK (ly sinviiii Affn jiKnci iiSAr. vai.i 


111. 


hi my first i.tililn'tiatm on ihi-t subject, hi.(IHflin's .Seiftitifi,- .Mls- 
(Y-tlnny. I nitJ-othK-tnl the following wiiieh, nltliniigh it IniK 

never yot Uvn phtfstrly wtseked out. iuvojtes many iwiiits tsf inten^t ■ 
Momo oxtremcly eiirioti. n^„|„ h,l ,„e to e.xnn.inc the- t..|f,.ct of lliJ 
niurimriul cji]>,>r mi t|,e j,u(>‘ pi-ci-ijiii.itod iwlides ami hTOmidiM, t 
HU. Ong iH.rjdcY,hl with oxr.Hidinply anom.iloiis r(^iill.s, hut. U.ij,ir..yit, 
js KHl f^m purltcNlar exiM-rinieiits th.i, tlit.s.i r.^rvU^ ,,ronti.HMi ,o 
liajl to the d™m of n Hkoimitivc ].re|iiu-tttiori. I iviHiviiret] 

To prepiiiv this son^tive ,,,, priHietMl folhiWHt SoltH-t the 

n,.M jn-rfert .sheets of wtdlM...ed satin iKrit. iinim Irc^ f,.nm siK.ck. 
vf any kind. >lne,np tile slith..! eritx-fully on soim.. hard laidv. tv. si. it 
over or. one side hy means of a very .d. ^imersdiair peudl with ■. 
.^lu 10.1 of r .0 gniinsof the bromide tsf potassium in a fliiid ounces of 
diattlh.d water ijiid then dry it (piiekly by the lira. Ib.ing ,Irv it is 
again to b> wasinsi m-er wilh the same «>lution mnl drintas 

diatill..tl water, ks to |» apphc^l over tlm name siirfms! imd ihe w 


pUpef 
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qiiu:kly tiric^l in tlie Ourk, In iliis stutn (.]ii‘ }in|)(»r^ (•*' kt’pt fnr 

itscs, Wlicu thoy iin* ilio iilmri' s^alnlion <»f silvi'r iss to lx» 

ijli;iitifully iipplkfl itiid tin* jnqK'r plttitiil tr^^f iii (lie niinem, the 
<>ifa(e>t «iiv Ivinp tiikuii Lliin. nu ^lllyl^{^hl, nut even the 
^li'iuii, f«ll“ upon it, until the mnmnnt when wi* (in* pivpnroiJ, hj* h;* 
I no vi riff tlie screen, in {ipriiijl the llpht milinted froiji the objects we 
wish Ui copy (ft art in pitKlneiiiff the picture. A fter a few seconOs 
the lij^it iiiiist In* iif^aiii iihiit ciiT tiiid the eauieni renioviHl into a tlark 
roftni. It will Ih; foiiiul on taking the jiitpi'r frotu the Imx lluit then- 
is hut a very sliglit ontline, if nsiy. ns yet vLsihle. Phni* ii askle in 
/wi'/ccf until ipiite tlrj% then ftx it in a luerouHnl vnpm- Isjx 

niul apply it %‘i't'y fn'iith* hint lo the ineiTciii-y. I'lu; uioinent the luer- 
imry VajxH'isn^ the piejim* will liegiii lo devehip iisi'lf. 'Hie spirit 
liiiiip niui^t now lie mnovpil for ii shurt tiiiie, imtl when the iictiftti of 
the mercury ajijuvirs to ecose il is to Ihj very raivfnily iip|»lieit iifpiin 
I'util a welbrleiiritHl pietiiro is visihle. The vaporkiitkiu ninst iiuw 
he suthlenly stopped iiiiii] the photogruph remaved from (he Uix. 
Tilt* dntwing will tlien Ix' very U^aiitlfiil and dtstiiu-l, hut luiieh de¬ 
tail is still clouded, fur the di-vcliijmieiit uf which it is only (ii'<x*ssMry 
in plaix' il niutiouKly in (he dar]; and allow it In muaiii iiudisturlied 
for some hours. There in pow an iiufsiin^ssible dinnii alHiut the pic- 
lunv i*i|iiati{>fr dm delicate licniity of the djiguei'iieoty|ios. hut ladtig 
si ill very susceptible of ehaiigi' it imisl k* viewed liy the light of a 
ta]M‘r ftiily. The iiitiiLte of sliver must now Ik> tvniuved fitsm tlie 
pa]w iiy well washing in soft water. IVheu the pktiin* has lieen 
dried wn.sh it ipiiekly over w ith a soft hnisli ijipfa‘il iu n w arm solu¬ 
tion of the liyfHJiHuIjiliite of siala atal then .well wash it for some time 
iu the luaiiiier tlina'tKl for the iu\liiiary jihotograplis in order that 
all the hyjios'uljihite may k^ removetl. The drawing is now fi\e4, 
dial We may lus* it to procure posit i\'e pietrii'i's, nmuy of w'liich iiiiiy 
k‘ tiikeii froiu one nriginal. 

*•••••• 

III. PlIOTUOItviniS ox (r|.,|sS ANO RwKS'T IweiHO'ElMRXTS. 

To Sir duhii Tiersehel we are hidehteil for the first use of glai^t 
plates to rett'ive seii<)itive phoioirraphk; lilins, 

fRFXll'lTATES Oy SUAEII AM.W. 

The interest which at ladies to thU is so great nod there appear to 
k* in the pnaxist recatnmeorkd by the Kiiglish exjienniciittillst so 
many suggestive points from which ftitiire photugniphists may start 
that the jwswages are given in Sir John IlersTeliers own words: 

With n view to aMVrtaIn l»w far urtaiiiir nuitler Is EndlarM'iauiNe to tla* ni|>ti] 
Olaculoratluu of nrueniEnLi tDniriuatkls. n rion'ess iva* trtetl wtiieli It timy uat (le 
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nmls8 ro rii>tiit<% nn II Knunl Tii h riinl it*ry THrU'ly iif iIh' pU<McifrriM>tfcS<^ 

IIrl. A Kikliiitlskii ill" ^iiilt Ilf <*Kln‘ii»‘ iTUiiIIimi wms wUh riLtnili^ i^f j4llTri.T 

Ml t11liili>il iiH III t*m» A Hi|ii1il Eiiil>' HlluliMy milky. "J'liTrt iumrri! lulu n 
HiiiirtMvhELt VL'h't«4''l. lit tlw iNjltoiiL ul‘ rvLileli lay liurSKAiiititMy ii vltv I'li-uii 
fihiti^ After litEiny iloyp Itit^ tn'ejiTer ]Mirf of the IIiiuTeI ivjib (leiNiiitiH] nlT 
will! H^hlHiii liitv itricT the In^r vuirlJoutt vr^ry riUiwIy cilil! rjiutliitnly ilnilm^l 
ri^^ iiy, ilni|> liy hy ii I'liui^hm'd cif ji ri>tv fllHfrK of Ihuhp lalil ]riimtJi’l 

tll]il ll]i>E>4tiHaHl ^vltllnllt twIxOlli?. Tlbe ^vjih liot liiu^i^i I 111 ii|ijLlle ilry ami 

WHS fEiuiid iHidtiHl n-ltli n firi'ily uiitfonii tllm of eLloriiU* of stlfer Of ilellnirr 
tenuity itTiirl f'la^njli^al imrlty. wIiLeiIi ndbonHl nitli eo|ii^li1orali|f- fnree \xitd wn^ 
terj- JM'Jndtlie to IImIiL On lilnjiiiplti*; iiii li a mkIiiRiiii of nitnilr of stlTer, ImW’ 
ever, hihI siirt^adliig ll ever hy InelUiLriEr the idate to and frw Uvhleli It Imre 
wltli^nii dlMeharKlnif film of ehlnthte] It iNfunne fdglily sensitive, ELlthoui^h 
iiEi urHiiiilr Eimtlvr nmlil luivu Iwmii InlmitaE-epl with the iiUmte, \ihleh \\h» 
c|iiEEe iiEimv imr i-ouhl niiy ImkH^il ha to iH^m iiiih^s Ii 

imve owmltnfifl fnmi On- IkHjJimn rtlnioojiih. Avlileh were handy In P.Mjiiiuet with 
I ho ^‘tli,K? nf Um: (Oonh nml whieh wm* i^rtHtanHy nbtfirncthtff nuithr ffLiiii Its 
HUrffii^' hi (ilio't* of hitnNlurliit: new, 

in thl'^ Htalo to- iIh^ fmitH of a niitiont wllh tJio ithow inwnnl ih+^ IneU 
dent Ui^ht It Nk^ine Imtin^il wllU n reniarknhly well«dehm‘<t ne^itlvo pUtiiTT^ 
whieh wim tllriii’t ur reverrtLih ocfonlitig m h><Hki'd fit frnjn the front ur tlw? firit'k. 
Chi imarlni: over thla nmiiuincly^ |,t men ns of n r^h^tte, ii Nohitron nf h^'jhH^nh 
iphlte rif Nixla tb- iilotun^ hnt Mifcs wnn tiiily wfiMo wi-l, for on w‘fi*h- 

tius in iniix^ waief ami ilryliiir ll waw restoreiL nud assmnnl inmh llm nlr of n 
aLt|nii>^rrimty|H- when tniil oti h tdnek aroiuid, ami still imae n.i when smokiHl m 
tlie hm Jt. Ihe aUiiTnl iMjrthvJLs reUeetlnj; niimt IlsliT, vo | licit Its c-lmrEieionj liail In 
fiiet elmnihst from lUKtitiio lo |kmIiIio. Jr^nnn m^ h a hliliin^ lof svejrwe h^ore 
i^nmklnm I loive fonihl Jl iiraetU^ahle le tnke |j1:mloi^ni|ihli- isit+ti-j;, anti ahikiiiaii 

I ithl not In favi siiei^mil la ntioniidln^t lo thieken tliu fthn ijf i*hver hy ma- 

iiiH'tKni; tt tiiJih r n weak j^olntimi of EluU metal wtih Ihe rnlLieEn>: imle uf n 
i^>lEaSo |il3ep the alteinht nfTEirtliNl dlKiLiiet hidlnitloim of Its pruih:li'jihlllly with 
|aiEleni^> nml rs'tTswerstm'e* m here ntul ilh^n^ owf mm’L^ hiueiII |Hirl1oiiH of the 
>urfa4^^ Ihe lljflits hml its^iimEil n fnh iiioinlUo hHithimw urnlot lhl^ jina-tw, 
T wnnhl only nit^nluiri further to ttioMe wIhj may xhtnk ihla i^itM'rhnent wnrth 
niiealliii; ilmi jilE my aUviiihtH hi a k^xmI hy dry!in? the iikmie 

In IIk« film of rhlorhii^ hnve fidk'itp the tTyHlntHimtlon tif tln^ Hall illstnrliiiu; 
ilti> tmlfiirriiiiy of tiii' nintlin;. Tie olihiin del leu to t»hdures Itu^ jiltitc nniht 1w- 
ei|wiM^t wet, itml whoh wltliilrEH^n cniofft ImEiiefliiiEoly lie tdiin^reil Jsitii water, 
rile nitfale kdnu thn- ah«mi.it-ih ttn^ (.late may llw-n In- ilrh'^h In wldeli stnto 

II la half rtsid. ami It is then ready for the h.vi»i,MLi||ihlln ^tiieh detalk of 
iimiihiatkitimh tsmy iiTii»>ar initiule, hut Ehey r-.m net U- iUsii^eclmhI with In (knie- 
1W. rttiEl ™4t fl ptrent tleflt of tlim* mid inmlile to dtHsiwer. 

Ttils nii»lo of Eimllniir Klas,^ wfih illm^ of i.rix'lfiltiihtf nnimiihio nr oIIwt nmo 
(Nikitok afTp.r.tv, ll ii(,iy k- ufliM^rviih Iho unlji *^is tnnl tUi^m of Htndylii|? tlh tr 
bnlijiiiihM mi eKi>wirp t.> fmt ftmii the iHJworffil ami - ver-Tiindn^^ liiiJrt 
emn.- of Ihe In fnirier iiml oRht iimterink tirteil In llj» maimfatilire, ami iwth 
miiilint ttielr d-irrm- E.f Muuihniry ami iHtlior (mrlhitlahi of iholr it.^nirtoieiiL 
noLler ttie loftmu.v »t I |lml. f,.r eiEani|ilo. tlmt uhiH,s mi CfHitttl wl(|i 

Ihe hwlTrle .If silver k mneh iii.Eit Maisitivo tlnici If Mlnillarly <-eveivil with Hh* 
obh^Tide. ami that If InieIi wiiHto^l with ime amt ihi- same tiohith.u of nltmto 
lliofe la m^.^mit^irlMiii In n^|Peet nf thlH vanmh3+> quality, fhe todido lieltiK fur 
surs>r[or, ami, of eotit^ep to k* atlordi^l in |ir^fert>n.^ fnv the nse of the eaiiiera 
It IH. liMW ever. iiMjie ilIttk-tiLt In fli, lit*, aefinn of Ihe hyiH.sulphitt.- on thia mm- 
tHitilHl ef silver tK'llli; com|>nrcitlvriy Slow .. fm^nie. 
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Wn>i'k I bo |£lo^ li* t'fintffl) prith tise bn'miftJe <>f i^UvCFfc thi* iK^liihii ppr si?, h 

iLiiil thi' dNi4>ktrittl<iii nltlnintc]y [^nhliiml tnt s|ji>rt of : hut 

wlKit iiLiij>h-niNl ?Thti nUrtite of iillvfr, jf|i. in’, I ■ 1, It Is ^^tlll ioiijt? nii^kl thou 
with Tho ksllilp, turnlnjr f|TiUi'^ hhiL^ hj Ulo ivum' uf ii vi^ry •finxpiifls' i?i- 
lm:|iri!> irp sunshln'C'. riutt-s of itIuhs thu3= I'cpjifLHl luny Ik? c^isHy i*neflorv«l for 
ih4^ uxt' of ilio rusurim. JiiJil luiv€* tht^ of \^\n^ r^ady fit n [IllhEIK'Dt's 

iiolUv. miulrliiK bttl u »1-U!i|i imr witli I!lh tillnuc hT isiUTP, n'Ji!i'|» iiiivy 

lie «1cJn}c«l until llio N ni'tunlljr Ibnnvii pitl thi' (ilntD aud itd^UhtiHl iu ti/r 

r(irn’*'t foriw with nU dHlIx'nithnL "fhs' xitufilfTb wnsli liclint ilmu ajitdlcil 
with n lliit iHim’l'ii-lMlr hniKlii tlM> (kiS may Im* clofiftl jiiul tlic lilrtiin* tin* 

pn-sMtHl: n/lor wtiti'lj It only m|uliii>s to ;»> iTirMwn Intft wirier mitt ilrlitd tii tlie 
ilnrk to tw rL-nileriHl eoiutiiiniHveiy tnHi.'nalTile, mill nuiy Ih* BtiiiHj' rtstnl with 
IiylHwiiliilitEt* of NM|ji> wbii-l* niustt In' M|>iilk<a hilt, iht Holvent iwjwer on tin.' 
brotiiliU* lieiin; even itwii Ihiin on thn ioi]iitf>. 

Sir John Ilejstflu'l n triiil itf ilii* fltiotirfe of silver iiiHUi 

^luss, whk'li. be Miys. if jiriivtx] to lie (knM)t]][)ti.''fible liy lifiht, njigfbi 
ptrsHtlrly elWt iin <in (he ^Jniss by tJie corrodiiig' jiroiierlv of 

the hyrlmdunrie lu'bl. 

The iiieLollir {Uioriclett huve inreij found to lie decomposable, nnJ u 
very sensitive proeess on jiupiEr, enlleil (lie fiiJoroty]n;-, will be tle- 
scribeii in the ehnpter on MisoelkiKHius i’rocesscs, I imi mit otvntv 
thiit uiiv experiiiients luive l^eon uiqrle directly tljHjn glasi, but it is 
certainly worthy of u mivful trial. 

IlerM-hel has iTiiiiirked that we eati not n I low the wash of nitrate 
to dry iijion the eoiilinfr of the cJiIriride or itaJide of silver. If, 
however, we dip a glass w'tiich lias one film of chloride iipon it into 
11 solution of I'tiiimiori salt, and then spreiul upon it some nitrate of 
silver, we may veiy mnterially tlikkeii the exalting, and thus protUnw 
iinire intense effeets. Mr. Towson ciinrlnyed glass plates prepaml 
in this iminiLLT with miieh snevess, I’he iiitKle udoirted liy that 
gentleiimri was to have a bos (he exnrl .tize of the glass plate, in tlie 
liultom of which ivas a small hole: the glass was placed over I lie I ait* 
tom, und tile inixetl solution, just strong ciunigh (o 1 » millty. tif the 
salt and silver i>oured in. .\s the Hiiit! Hmls its way slowly tiroiind the 
edip-s of the glass, it filter out: the pix'uliar siiVfiice iietioii of tlie 
solid glu&t plate, prohulily a muilltietl foi'ui of taihesive foixtt, sejni- 
rating the litie precipitate wliidi is left liehind on ihe surface of 
the plate. Hy tins means the ojjemtion of ifaiting the gln-is is much 
ipiickem'd. Aiiutlier methml by which Hliiis of any of the so Its of sil¬ 
ver can lof pr*«lm-eii u|)oii gla.ss plates, is llm following mthliiicntum of 
the patent proowK'S of Dniyton and of TIiompMon for sihcritig glass: 
Take a very clear plate of gla,-®, and tuning put arotind it an wlgUtg 
of wax niKnit half an inch in depth, jiour into it a solution of nitrato 
of silver made alkaline liy a few <lro]w of nmmoiiia, tiiking mre that 
no oxide of silver is prct-ipitafetl; mlt with this a small (jiuintity of 
spirits tif wine, and then add a mixture of the oils of lavituder and 
cassb, or, which is perhaps the last process, ii solution of grai>e sugar. 
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Iri a short time tiie gla^ will l3<^ roveml with n vory beaiitifnl metallic 
coating, TIm? ^ohitjon Js now |m>i]tihI «ir^ the <?flging of was reiuijvi^d^ 
and the silver is exposed to the action of ilihiteil Hilorine, or to the 
vapor of iodine or bromide, until it is cotivcrietl into a compound 
nf one of these elements^ after wiiidi wr may proceed os recommendcil 
by Sir John HerschcL 

ALUriTEX. 

In tlip Tecbnologiste for 184K JIp Niepce Jc Saint-Victor published 
his mode of applying aibumen to glass pkte^ II. Blanqiiart Ever- 
ani folIoAveih and successively albumen* grdntine, and -^riitn were 
employeL Messrs. Roc^ anrl Tboiusoiu of Edinliurgb^ have IxHim 
eminently successful operators with albumen on glass plates, many 
of their picttiros liaiving little lo bt* desired. Tlie manipiilaloty 
details of the albumen process will be foand in the tet-linieal di^nsion 
of tliis work* 

tvujomoN. 

The successful application of a solution of gnn cotton in ether, 
to fomt tlie film for reocivjiig tiie sen.sitive surface on giiow. hsia Ix-eii 
claimtxl n^[)ectively hy Mr* Fry ami Mr. Aidier. There is some 
difiirnity in fixing priTisiidy this |H>iftt< since there H"iis noi actual 
|iublti!ation nf the jiroeews until long after it was giuiorallv in use* 
Mr. fry <ifrtainly Liitroduced the utjc of gutta-peitdia in combination 
with coUodtoiL 


TITE <;EXES 1 ^ OV the I)lAMOXr>« 


By F. Wiu.iAiiKp KS* *iirM'rlu,v* ^>iith 


^ Chfiiniailly tliti iliiiinand h i!oiiipos^iI nf the eleini*nt iiirlKin in 
puro iTystuUiyA'd HUte, llie <lbiiioiu) eiyntullizi:^ in tlu- wnieirir 
system si ml Un^ nu^l ctiiiiinon ft^rjiis uri' ihi? iH'taiic^Jrnii and 
c-fllifilmii, wbilo tlio ( 24 ^sidud) lolmlK^xiilii'iIrtsn is nut uuoumniciii. 
CuIh} dianunu]?; witli U'vultfd ri>prus^ofititi|f the ixjiiiliiriiiti<pn 

* n X jirnl ^ Oi* lire (MJcsi-Hionally fuiiiul in lln^ niiltfuntGiii iiiul 
initii^s at KiiiiU'rley* Soiilh Africru. Tlit“ diitmonilK frnm 
Azarians linvr di:itinelive forms of t'ryjtUiindentiiniT or Aitritt- 

tinjL« ipf the same fumis, so chanieterUtio that those fainilhir with 
South Afrirmi <liamoiid mines jiiI'tI tlwir ^mnhicts eaii ik-termine 
|>osilively fi^mi whieli inirie luiy jjnveri |iai'oi‘l of diiinmnds hns lanm 
nhtaitieiL It is not ill ways piissiUle to detenu J no the souroe i>f radi 
iniliA'idital dinmmuli for similar ^itoues lire m-xiiu^innally foiirnl in 
different mines: htit llnw are es^^t^ptioiLs to the rule, lliere is^ a dif- 
fermia? in the 1 miter, idmpe, at eryslallihe form nt the dianminis 
from the viiriniis mines that j^vos caeli mine some distinctive eluir- 
ncteristie. In one mine in^urly nil the crystals are sharp-edge^l octa- 
hctlronSt while in another diMjenihedrons with mmidwl fnceti pre¬ 
dominate. Oiw mighi give no end xjf la^cidiiiritios of the dimnoiids 
fi-om llie various tiimes, hnt it avIU snffinie for the pur|Kises of this 
paf>cr to state the furl that sndi <listinctive duiracteristics do occur. 

From this ntwrvntinii it may h* 1*4011*11111^1 that (he dianiomls in 
the mines of the tCimlx^rley district^ which fx^riipies a ti-miill area 
(see fig. l)j dill not have n iximmon origiiL 

The diamoni:l is the must impenetrable of till knoAvii sid^tancc^ 
ami will scrateli any other stone or tlie hardest stiH*L Diiring his 
lei'ttii*e* at KimlH^rley, Sir iVm. CriKikes stint^saxl n dianmnd lietween 

* lifT^priated, wjtli ihv niimrjr’N rvvliil<j|i iiiid adULtloiis^ frciti Tmtimienoiift 
Aluerii'sia liiHtltate of Mining l':ti(irna?t.‘rjfu niori, Beail at Lake ISu(jertMr iiieeUng, 
J^Pteinlper. Itlo-t. 

*A le<'ture Uellverei] l^fare tlie A.sHaeSatLoii at KkaitK-^rle^-, Se|>teail>w 
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THE rfKN>:^fB f>y THt: diamontj. 
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twii Ulwks of sttiil until iU& bkK^k^ touchiKl ivilhuui injury to tiie 
stuiH" in lli<? Thi^ prtyisury m taiiJ tu liavt* Invu 



rUuu Id Iht irmild, tkHEli. Afrio^ 

17ft t<mH t« I( U (i ver^ n-Jl.-rior of light 

iiun<lciu. rays ii^* t^i tmy oHiur Milistantt' txcopt proeoitti 
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Wliils! y UiiMHily iJiijJi*ral ilisit llu* di^jwrsivt^ [KiiviT 

«f' ilinikjoiiil rii iJirts^ilvc-^vliitL^ Ijwlil iiiio id its powiirs 

of nllLThmu ivfiiti'tiiin* anil ilisiiei'sion tjikm tngi^tlKT the (Utinionil 
y iJiiriiuU'hi^l.^* li is highly iiiul even llie Sihurkesit 

iliamond is imnspnnnit rn the X my. Tliv slinnionj ^lows under ihe 
intliieiKS' <pf the H niys fr<uii rniliiimH^ isiiiniimds when snhjentHl to 
the Eieiiiiii i>f riuliyin for sevenil n^oiUhsi iLsz^ktiEie :i p:n.VTi ocdor* liut 
etil stuiR^ when treiitnl in iliis muniier to lose part of their 
hrilliancy. It is msttlnbli^ hi uH tieiils, siiu! i*iiii ensilj Ixr burned and 
roiivertiHl iiitn eurl>oii dioxide, ll volutilizes at ii tenijKUTitlire of 
nlKiul C^ nut\ pussies from die Holid to die jnosiHius state without 

liqiiefyinj^- 

Sir Williuin went ihmiig'ii die prunless of [uruthieiii^ dui- 

monds 1 m? fore ihe eyes of Ids iiitdieiice, hut itViis only able to sluiiv them 
file result uf dik exiM-rinjenl by Feijroflin-inf^ a lantern slide of 
tnierosj-opie^d dianionris wluf4i he hinl made in the same way pn^ 
vioiisly. for it takes a fortuifrhi (m sepanue them from the Ermi anil 
other sulistanues in whirli they an' t^mlh^Idi-d. The srientifie prln- 
iriple upon wliirh this exjUTimerit rt^ris* mvordiiig^ to Sir William 
(htiohes, is that molten iron alis«>rl^ earhun^ and ns iron iueiviLSi^k in 
volume lis it pussi^ from the lir|uid to die solid siale^ if the iinter 
i.Tiist of the hwi is suddenly riKiliMl am! the laiiiter itRiiuiiis in a Ihpiid 
state, tim enormous pn^ssim' mused by im expanding while nKilhi^ 
idlonls the two factois neecssary for the m^stallizjition of a <Ua- 
iinmd—lieat iitiil |iri*ssMr<r. 

Author!lies tlilfer soiiiewhat as to the exact moment w’lien iiiolton 
iron expands on roolin|i, hut il is the ^^aiemlly awepteil tln^iry that 
expiiiLsion tnkt^ place at tht^ moinimt of soililidcaLion. It h also a 
well-known fad that shnnkn^- or contraction takift filacc os ihe 
HPliiii^iHl metal It is ihcrefore fxissihle to obtain enormous 

pn^ssirn* in the molten (Hunter of a easting by the crmlnidion of the 
Ollier shell w Inch has lieen nipidly cw^ed and the expansion of the 
inner nias^ just oh it lie^iiis to solidify.* 

It is notiovorthy that the diamond is a nooooiidvictor of electricity, 
wliile #^.ii>hile and iimor[>heiiH earlioii. siilistunci^ closel_v iiIIuhI to 
it in ehemical e^mqxrrition, ait> fjood electrical i.?fjndnctiprs, liy tJie 
iiplplivulion of friction die iHunioiiil can Im* pKisitiveiy electrifieil. but 
it very soon los«??v its elei.'iririty. The diLiniimil is easily clnivinl in 
planes |>iiral1el tf» the uctaheilral fureSp Pii^TS may In* easily liivFken 
fnan the fatxRs of ii ml itone Viy striking it with a hard sidistunce. 

« Feni’tihvFuisjer's Treatise mt ficnis. 

i Aiiierimn t^iK'leij? .MiK^^umleal Kiitfliieerri, VqL XVJtl, rp. 4m auti 4^1; V«L 
XVll. pp. IJit atul 




THK (1F,NK3I.S OF' niF DIAMON'D. 


IPfi 

So mucli. U imiv Ih> i.'laiuKHl, is knoivri ahum thv iihysiciil jiro|)OrticT 
of 1 1)0 diail 1011 tJ. 1 Hit IioiiV thi" iliiiiDoiiil liiL’i la.tMi foriiii“<l in* 
is [i i|iiL-stimi ilalmlisl hy 

I iHJti till" ill film ml lull at IiuikI it iiiiiy lx* nssiinux] flint all iliatnoiicUt 
round prior to ihr di.H’oviTy of tho Kiintwrli'y pipes or i'nitfi> (uiim; 
froiii nititvial ilrixisits and had Ixsen ^rasliiii ilnvvii by flic ilislntogm- 
lioii of ihi' original nmtrix. SiiHi the fiinmcter of the furniiitioii 
in wltioU ilif* nntoil diumonds of Indjii were foiiiul, wbiiili Ls dfri-rilwil 
IU 5 a layer of liroken sandHicim. (jiinrlK. jusiwr, Ditil, aiiil frraiiite, 
inlempersefl with iiiasvps of caleureous euii'iiojueruti'. tlie whole Iwinj^ 
about. *J 0 feet thick and wivpiuhI wiib « few fii-et of libck ” («ttnn iwil.'" 
Here wore the mines ,jf Oani-Couloiir and (bini^rart-'iil. wlienco 
came the Koli-i-iiur (Tti^ nmitfiK the (lirnf Mojriil (TfiT o cni^nts), 
till) Uegt'iit (HO eamtsl, and tiiuny oilier liistorieiil stoin;;'.* 

The Iiiilia iiiiiKs, were noted moiv for ilie sine iiiid purity iIidii for 
(he ipiatilily of llie ^in 5 they |ii'imIiici‘cI. Tlscre hud Imi'ii no i?fHiHitJcr* 
able priHlmtioii of diLiinmids oiit.Hiilc of the IXhxjiii (iotilH until the 
discovery of dianiDiids in ltrio!iJ in the year 17 :^ 8 . Here, in. the 
jtroviiKv of :Minas (ierurs. rich Ijftls were ofH'iiod in aJi alluvial 
defaisit of rlay, i|LiLii't 7 . ja'Iibk'H. (tnd nand, eliarou-d with iron oxiile.*' 
Iti ninny jiluivs the diuiuoiuldioiLriii^ stnila well* liiiritx! ntiilor HO 
feet or itinre of alluvial Jeiriiiiii Xlmsi.* dcjiuHtts oei'iirn'd! along the 
rivers, itji the ravines lo the ridgi's and filuteiiiLs where congloincnitfl 
Iks Is were reached from which (he deposits in ihe rivers had Ikxui 
wasluHh 'Hie conglomerale was rhietly ilnrolnmiif, a inioaoeoijs 
■satid^tonc. (he sandstone, lieiiig a fivigTiii'nlal stHliiiieiiturv rock, 
was not the origimil iinitrix of tlie diumond. Prol>aljlv when the 
sandstone w«> biiiig formed the dimnoiids were washed down with 
the deiriliih and iKicnnie en'ilKSi.hUHl in it, 

Diumnnds have also Iicen found in iilliivjul deposits in Bormai; 
Xew .'South Wales; British (jniati!i; in the ipihl dejMfciif.s of the Viti\ 
Moimtaii).s ^yistmlia, ami Ctilifuriiiit; along the \'aal Biver in Sionlli 
Afrini: imd in many other localities. 

Before (he discoven* of the mines „t Jiigoi-sfontoin iiiul Kimlwrlev, 
ivJm-h ^x^enrttH| (adwtvn Angnsl. 1870, and Jnlv. 1871. then- is no 
r^j-d that iliamomls had Ihh'ti discnvereil in vr>l«niic piijcs or eroters, 
their iKvurrenw having iilways lieeii in illuvial or stHiiincntarv 

\ few years ago diamonds were found iti the batten* mortar of « 
imll at KWksitorp^in the TraiiMnnl which was cniduiig gold on? 

"US Tn vernier, t'lirls, l57fL 

i?ILT n '^«rt or !?i,s.winrr ..f bwitirm liawsuiL A TrealJs.. on Ueias, 

JHaiencli^lJlTT'^' DiaiiiumI* rouiiii lu llmalj. 

Jniaea AaiiUg faariaeatw Ttavefa Ut Houib .Imgriea. J. J. von TseLinlL 




THK TBi: i>iAHi>iffn* 


lit? 

from El t*titigk>nitrriito n^f >^iiiiLlar tii thi^ Wihvjiter^iiiiul It 

ImJ iHTum^l lo that ivithi^r the \\*»sU {nmi u iriiiiiioiid-k^nrLii^ pipe' 

I lit L I t.Hjiii mixe^l vvilli llit=' ilplrilijti whftn the I'Oiifjlmiiercitt ln'tljs weiv 
foraged nr tliar n -lUainiiiiil-lM^uriiig diki^ piMiotnitrd i\m coit^hauenUn 
s^tndii iifiii its^ miteittii wort* uiiiu^E unit st^m in ilns iiiiti jikmir with 
lilL* ^dd (HT, Thh n'liiitrkiilik': id dijiminid^ luiK 

i\\|ilEiiiitHLl Ui iisr hy an ohJ KiiiduTh-y jiiiiior wliu was nn llir jEpx^iiiid 
lit Lhe [imr dm diamonds ivejv frminL 

In his npiElion Simir td ihe top soil or wsit^h wos tiiinnl wiiti the 
p^dil-lM^iirhi^ o»]]j^kHiir>mii> ami the ilbnioiids rjiuie fnmi this Eillnvjjd 
de|msi(* timiin^ id diaiminds in the hitttery tnortnr^ fus 

nlm\'{\ t|e-i^*rkh'ih is well aLitheiiltciitril, TIil- iliaiuoiidET nf a 

nolor. 

In XovmdH^i', i!MI2* tlie l^rtaiiier niiiiv near Pn:^lnrlH. IVansviinL 
\viiH fnmii|+ I'lie siirfatv aivu tti the [nlni- Etn.-^ elaijns in eluim 

t"ll hy T^l : iJiiSk nf lhi^?<» liiul wnrkud to an 
di'ptli nf fwk wt (he end nf IWTy. Thifj ^mnrnl Ims proved to Ik- nf 
rXi^^ptioiiEil rkrhni^s nnil has yuddrd l,8i?iyi(>ll ninds fixan 
hkiiLls Ilf pcainds i‘Eirh. ]( vnis in this intiie tIhH the Chillimui 

dinniond^ fanK>ua Ih^iti^ the lar^'^^t iUamnml eryi>tnl known, was 
fniind i^msuary 71ns s^tnne is i}f e^ieefleiit r|iiality und 

TvH^?h-s iurats—ll^7f^tk.i "rains t l*4T iHiimds). 

nnrlii^^ Inst year UWa) a pine <d Ih'iiziliiiii boart u\r i!ni]mnaik>_ 
weijprhiiifr :1D7S njinns was Uvjteii np mnl sold in Lotnlnn. 

(Amiiii^ now to the oetMirie-niri^ of diiinH>ni]s at KinilMTle\% I initv 
|>iefa(e luy n injirks by s4iyiiio llmr my exiMwienie with the iniinvs ar 
Kiiiilierli^v dntt-s bnek nv:ii''ly t^^'enly^twn yrjirs, altoiit ninetoen of 
which hjivn Ijetm [jiis^hI in the iimna|^ertieiit nf ihem^ 

The diamonds oeciEr in a ria^k <Hiniinonly kiinwii ils bine jifronnd." 
tillini^ the rnitei^ of exiinel viilcjinnes. 7 his nnk was i]i^n il>cil by 
Prtd. tfenry C'arnlE [jfiwis as ti pn'phyrjtk’: vnlennie peridoliLc td 
liasiiltir slnielinv ^ which lie niiined kinda-rlilv " It must Im^ ik-si^- 
italcEl ns bi'eccia. Tlim’’ is mi dniil>E that the Idue ^inmd is of vnb 
eanie nrii^iiL am] w«s foiwtl up frimi Mow: ii insists uf fdivine 
with fni^nenls of nther nuks, [ am of the fipinion tliat the eniters 
weie fillcil tiy iiqncnits ratlicr tlian i^ieoiis agencies, [igssiblv hv 
something: in ttic natnn> nf nnid volcanlX^^^. 

It is a noteworthy fact lhal uU (lie eiliters were filled jini even with 
the snrfatx^ of ihr sorivamdiiig c^ntdty. Would (his Inive Ikk-ii the 
case if the piptsi wmy of i^ieons iiri^n? 1 think not. 

It may lie dnimed that (he surface of the miintr 3 % as it existfsl 
when Uic craters wen^ filled with she rhamnnH-lx'arin" hneccia^ was 

^Tlie Matrix ef rlic riltianMal. Iteai-j' I'anlH Ta-ivis. M. |'. TL S.. at a risi?el- 
lii^' of tln^ BrltlHli jV:iM>cliknaii pit ^tnnrliester. Au^^t ainl tk'oteniber, ISST. 
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iHit fhp ?«iine :i( bill ihiil il has Ix^.'ii ilmiinKHl or witf^heiJ 

itwny, UT fuuk Ikwji miickvi^ii by t^luuipL iirliiiii. i>:Hi iiciE 

(lift lnis[ pis^ible ei’idi-mx'! tii lH*iir <iiil anrh li nitilriitiuiK If llii* 
txiiJiitry ita-k puiJ ili]iai4iml-lk%-iiriii^ gi'vMJiHl (isitl Ihh-^iiiii^ 
aiij Ijtti+ii vvu^^^uHi nwjiy, lln^n diiiibuiidi? wiiubl have found in thi" 
wiisli ” or ill rtiviiu^^ ajkl wnU'^v ttiiirspi^ in iIk* vicinity of thn iniTio^. 
Such is tint (ho tras^'', ami itn ibaniiKiuli^ Juivo liwn f<iniiil iji iilhi\'ial 
t^iil iiuarcr limn the Vnal River. al>oiit j{l disliiiit. nml 

lUimMiiidH art* loinlly dilTemit iti dmniou-r from llii]i '• mine’- Ktonox 
llie KI mix-1 ley iniiift^ lie hi fm.sins friiiii whleli iio water (Iowh inti^ 
any bat laiimirihi jjaii^ nr w'hei'i' it eviijinnii^'H nr is nj^''i| 

fnr mining jiurpuc^i^i, 

hi tins tnniifti lion it may lx siauHl ihnt Jbiliatspan mine is dhititc 
^litliin a feiv hutidml feel rif Ihi Toit^is jpshu a iinmb whidi is fch.l bv 
J^inall water during ilje rainy Tlio laiitoiu nf Hio pan 

’ivas. pmbabiy t\U feet Imver than llio edge of the mine, when' the 
ydJnw diaiiHJiJiblxiiriiig gnajiitl joincfl llie Imsiilt, yH it is a 
I'ant fuel that tin liiamomb have Iw^n ftanid in tlks j>ain 

Iliiltfniitein mine is nl^^i tpiite as noar this pnii liikI lii^ ai a 
Ktileraltlo elevatinn tilxive it. 

At Kindpoi'loj- aufl Ue lifters miiK^ the saiije rnnililiims exifl, lint 
tlio drairi.i^' from lUvf» mims, is lu thr iimil, 1 i,u> [>i.-l>,^lV vlci. whls-h 
IS UK) or Tium* fwt In-low tht- miins nnd lu-iirly 4 mil*.-;; rlu-it- 

from, Xo (liiHutimirt Imvo U-cii roiniii tM-fwpf-ii iho mim-s and t)n; 
vJoi nor ill tlm v!ci it^dl. luifl I ilmi thin is n HifrnilUnnt fatt, 

liy wLut kwH nf mitim' woiihl it U- postiilik to ohlitmoti- ti lar-^ 
section nf thi'j.o tnim-s: liiid It.utvc no (.timnondu Udiimi in these iie[ir^, 
sjoijsj Jij ca>,' the deprexsioas Inive Ixsiu inmk sintv tUc f<»niiul.ioii 
of tk‘ ]>ijies, wtmhl h not ronsiHiiilpic to exiwrt Unit tljii foni-^ liint 
rnnde them would Imve waslittl a |amiou of tin- diansotni uifn-s into 


I have given these fiietn at c«n^id^'r!li^ll‘ kiigili iK-rtniw mv otmten- 
(inri ihat these hr- the enitei^ and not simply Ih.- mH.'k 8 of mml 
vDlniniKSj Jms I11H..11 tpiesfirim-d. I( is rontciirlid ilnit tin- enilers iiavi, 
he.ij M-iishc.] Bwny. imt this is Inmlly h>rm ont hy !o«il olj^-r cut ions. 
J lie toj^ of ,h,.se an‘ tiell-sImfUMi. ns k the ciise of nrdiitarv 

lolrtimM^s I ciiii not lv-iioimvo l.nw tlic^^ eriiteni have kH..n jus! 
filt«-il n I he Jeye nf tlm siirfm-e nf iho rmmtrv, i-serfit 

thii the imilenel whiol, fllletl llmiii <-t,nm iip as miuJ highlv'rhav-i'd 
wtih ir,j ivhich in the iiir n« mariiig the sniface and 

nllnweii the mass of rnml to siiliside. Thore m„Hl hiive k-en «v>me 

pm^ It. incnrimrate |]m sheh-s. whirli lie near the siirfm.a.'so liior* 
oiighly with thftmiptivft masi. 

Any deninlutioii of tin-tot^ <>f tln*se craters wtndd havi- loft iK-himl 
some I race, i-vtm more Umn 11 fniec. tKJiiic I'oiiccntraiion of diamtnids 
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hikI iUr Ill'llvy wliii^lj ntv a^^K-iuU'id with lii lln? 

miii'bini^s in list* nn tlir iliituiuiad Ik^ids iii- luitnitr in i.^>n4.^ii- 

tniting (In': Ill'llvy iniiiiTiiL;, Tins light particles tin’ iiwiiy, 

Imving (ht+ c'^incn'iitrtitut? liC'Innil. 

TJic Viuil Elver ilianionrh diil nor liavft tlifir iirigin in tin? Kim- 
tn'i'ls-y alines. The iK'inarnniiT of wq \1 mnndeil iiiul ttl times [H>U:sheil 
finwlilers iiiui siniill [litH^es nf niek in these laint-jft in pixM>f ilnil oilier 
Hnin i^iwn^ iietion wiis nm-si^iFy to pivxUiw ihein. 

Pnifesvsor lionney stiys tlml the jileii that lliey liiive Imh'h roiiiiiliMl 
by a sort of eup-iintl-hull gtiiiie pbyei] by a I'^oli^no niaiy 
ns pnielii'ally ini|>nssihle," ' lie n^fers tn I lie Divyka rolled ninernte 
IxhI ais a pHjfe^ible friini'^X' of tbl■'^e iHiivhhn'Xi A f.'onglonierale Iw'ii eonn 
IiosiL'il uf fragineiits nf ijnartx, fehispar. rherb slinle, qiiurtKite, fpnii U 
porphyry, and tither n:K’kH exi.sls in ihe Kiniiriierley stratii iKawiMrii rhe 
shale and the jiiehiphyre (nr olivhie.-ilinbn]^'^ nf Mtekiierb and is 
Irt'tH'eeii 11 hd -tW ftX'r Ijcdmv the siirfinns Idiis oonolujiionitL=^ is 
frojii to 10 fet't llsiek* as ileterniiiied in (he variou.s shaft.^ ifi the 
Kiiiiift^rtey Tlie lutiiicled stont?s in llie niiin's did not mine 

from this UkI. ami an* wljtilJ)' unlike (ke atom's in die eoiiglonieiiile^ 
PerKoimlly 1 di* not favor tlie nip-aiid-hnll ilieory. iiiul wtnih! not 
give ii a sAToml thoijelri were ii mit for tile fimt rliat rke diamond- 
ring ground us it is fnoiifl in the mines shows such ii mixture with 
the rooiitrv jriek {shale) that soine of iLaiiii-e must laive 

stirred lip ami iJioroughly mixed the contents of Ihesi' great rniters. 
1 can nut eoisnjJV'heml how this resiih mold have Imi'u hnmglit idKUiL 
in an ignmus volcano. Tlieri*' wonhi hiivi' laa’ii oveiilow's of the 
diatiiotid-lM^aring rock wliieh would loive 1 m?* ii found in the vicinity 
of tlie mines, isu snrli deposits ha%'e Iweii found, and I do not |>i?- 
liei e I hat they exist. 

It Ls riimh I’asier to m'oneile existing mod It ions to tlie aqueous 
or [luid-voleano iheoiy (t^iwially if the nil id w'as aceoiupaiiletl hy 
large quantitiiAs of gases whieb, on nearing tlie aurfam, I'scajaxl wlijlc 
the mud t>'eiKJi>il) than loan igiUNrais dusiiy^ 

Theiic must have la^en iniuimerable eniptions iiiiil explosions to 
iu?taiiirit for the jneliisioii of the stii fari' shali>i iinil fmgiiieiits of the 
muntry nx'k in the dianinnd-U'iiriiig |}eridoiite, Tlie fria|iieiit nernr- 
noat' of t]it?si' eropltcii>s would, in a rneasum solve the prohleni us to 
(la^ manner in wbirh tin' fnigtiieiits of nx'ks varying in sijw' from 
tadihliss to ImwIderH, >vjine w ith polished i4iirfut!es. Uxume, jis il were, 
Waterworn. 

The evident of the im}VeTtient of t!ie 4.hainoiul-U''nritLg itX'k after 
solidifying is jn<lieated by the sliekeiiwidfs^ and striatis] surfaix*?! uf 
tlie tmoiitry rta ks ni their juiutions or iTintaels w itlt the kitiilx?r]ile. 


rroc*H>t1lti^5; or ilit^ lEoysil ikiclety, \al Ivv,, isnll. 
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IjtirfTf' irliL't't'; nf (.iilcitP lire fniqiicnlly foiitiH iit dm junction of tlic^* 
I'oeks^ wliifli tiikdii flic form uf the stPia*, Iti-.iiiliful oiileiti: 

(Tvsdils untl Imuspiiroiit pirns of iluulily riifnictiiija:, or Iccbnd t^pnr, 
an? uf fiKHpioiil tu'ciirrciiiv. 

'rUcrc iii (><ini‘liiKiva pruntf that Uii' in thi* Snutli Afrit.-<iii 

iJiim--; un- iiul romnl in dioir ctrigioHl ptm>? of rrvfitiillixrtdon, iis is 
shown by the fri*(|nfiil ih.-cnriviioc uf broken iTVstnls onihodiittl in 
(lie hunl l(iinlH.Tlile. Tlie gi'olofiital stiiila of the itaks which sair- 
rouml dm fli»mnnd-i>iniriijff jtiijcs of tile KiiulmrJcy ilistrict itre shown 
in B^iire 1 . 

('fnieei'niii^.' dn? (lisciissiojj uf the p'lu’sis of the liiiuiiotuh Siir Tsiiur 
Xewloll s opiniuii ivui: thiil ii wa;; of ve|;el:ibli‘ orif^n iiikI eonibusti' 
hie: hill it wus nut until lijUl that tiie etmilmstibility of tlie ilianiond 
WHS m tiiiilly pivveil hy die fiunons Injmitig-frhiss l■\peritllt^ll^ of 
the ucudt'jiiiciuns of ritnenta. 

Jaivoisii‘r> (iiij'toii ih' Morveati, a lid others deteniiiner] that the 
ilifliiioitd wiis euiiA'i'iieiJ into unriionir flioxiile hy burning. The 
esimrimenli; of Sir Humphry Ihm-, in 18l(h show«| dial the dki- 
I [loin I was III most pure cMrlmru Thesis exjuiriiiieiit.H have Iweu ttiij- 
llnned by Diiinfts, Stas, ]''riedi‘!. Uoseoe, aiiil other eurnieni eheiuLsts, 
who hare iisfa! with extienic prueision the euinpusition of the dia- 
jiimul to Iw pun; cariron in ejysinllliie foriiu The late Dr, W. (lUyljim 
Alhesitnrin was unu nf the first wieniists tu deal with the umirrenee 
and of the {liniiKJiid In the KirulKTley mines, Heiiip; ii nusi- 

dejit uf till’ t’aiw eVihmy, lie made fm|nent v'isits tu the iliumoiid 
lietils iiiiil tnnde [lersuiial inr<iht[{jutions." 

For a sn1ji-:tiiiiia> to crystrillixe," he says. • \ts uioleciileii must lx* 
fm- to niove. • • • The diatinjiid, we know, is neillier solnlile 

imr fiinihle. It is the element curlKin crystal I i seed, ami is cotisnnmd by 
heat, llmv, then, emild it siin'ive n.^ a m-ysta] in the ivnter of a vul- 
mnoi' The key to .-iolve tiiis niysterv wus plareil in my htiiniit iivcr 
half a «'ntnry uip* by i>iLe of the jjrenp^l philosophi’i^ of Hie a-m, 

whose lentiiRSt i had die privilege of (ilUmiltiifr. * • * "J fohlmit 

your hiifid,' .^aid Faraday, at ilie ehrse nf the leeiurr- that fuirle 
tnlied the world uf s^-ieiiw. as with a loud hiss a snowy sulMitmo. 
hnrnnig like a I'oal, hut in reality intensely cold, escaptifl into the 
|adm of Illy hutiil from tim siroiiji inrm vessel, in widuJj, wifh a piw- 
siire of fifty ulmoS[)Jjert^s. lie Imd lii|iiified e-urbonle auiij ^i^tlie verv 
gas nwiiltiiif; fnun the t^imbiistbn of the dliiiiiniid, • ♦ • jf, 
eiirUmm a,.id gas g^meraP^d from the nirlxmarwus shales bv heat 
and iiiter^imrsed as pis bnbhies in dm ravUu^ „! the ri.^ifi ^rrimi- 
nous a 11,^^da bid and ii, the ndnii,vi„nMif sieom, lava, and ash'^ known 
•hirnlM-rley bine. riHliua-d to dm liquid state by the eiiornimis 

•fteuluKlHlI Maiantne, Vn|, V|, |,, -JOsi Mtiy. 
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THR (IKNESie OI-' THE DIAM05|>. 


prmiiin^ in IIm? stilinriiiLHiu.^t vnlwiim. wi- have tin- (-tiibitituent-s <if ihe 
(liunioiul in a fnrni adtnitting itf iTyHinlliKiitinii iitiil ihi* HnljstwiiiMit 
abtiorpLinii «f its ljy the iron nlwiiys in its rnnlnining 

walls ilut-titg Iniidf inti'niiitteiit iwritsls of volcanir injKHJvUy.” 

fn I his pn-Hi^nlntion iJoitor Alhcivtfitiv tlo^atietilly puts the t-ar- 
Iwnic ncid gas cvoIvlhI from tlin fnrlKiniict>oiiH shales in hi the cavil ics 
of the iimygHBlnkl t ptWftirniil.ily the inchiiili^TeH, whidi is I he only one 
of the iri^siii;; rocks of tlie volconic pijies that is amygilaloiikl). 
This iruii is then nilncctl liy pressure to a iitpiicj state, in which form, 
as lie Ihonftht, the cariion admitteil nf crystaliWtion. He then nli- 
sorbed the oxygen of the iurlioriic acid by the initi in (he rxmtnining 
walls of the pmlers. As the inclaphyro existed liefore the volcannes 
hurst through it, il Lt more than proliable that the envitii^, %vh!ch ex¬ 
isted in tl at the time it was erupted, were tilled witli agate and eal- 
cite, nhieh they now rntitain, ln'fiMV the fliatnond-liearing ground 
was foixwl np Ihrongli it. Tf the thwiry aliove gi ven had uiiy foim- 
datioh in fact, one (if two rt'snlts miisl hiive hwpjnmed, viz, cither the 
resiiltiint diamonds woiihl liuve lic’cn itielused in the ainvgdaloidal 
nwk or the diamonds must U* forined in the * Idiie ' in their |Hn fet;t 
slate. Holh of tln-sc! aisnimptlona are cutitniiy in faetj?. As to the 
derivation of the iietvssjiry ciiHam, from the niiiMiiiarcrius shales stir- 
rounding the mines, it will lie made t lear siiliswpienlly that this bs- 
mtnplini) is not ju-stifiiHl. 

Professor I^ewis ailepal llial the (iiiimond la the I'esult of ihe in¬ 
trusion of igneoti-s nH’k.s into and ihrougli the itarlioiiuetHins shales. 

1 fe : “ 


Portmiis the uiont lutAri^ln^; rbrnUenl olwTVUlloii ciuLralni! Ihe hliic cniua.l 
wua that maUe l>y Sir II. 13. ttaww. He uutt on ir.iitli,a ft with Iwr 

waier iui amniatle tiyrlnwirima «>iilu lie estra.H’.L tty illamfina the hlur 
imMiial Rillt i-ttor and al law las the wjliilJoa to emfiomte. tlila hyiJox.'iirlHia vraa 
iwi«rat«l and found lu be cryMalllne. «trenaly nmaiallc. volatHe, ■•uniliia wllh 
Cl N 41 KfJi.V JTlliUO Jlisj nii-IMlIf* fit ri<>" L* 

That Ihe reck u-ia. ,i true lava .iial not a mu -1 or a»|, Ih la.Jh^twl by the fact 

that thetnlnerals and fhefr nJSW-cSalloaunre Ihase ihnnu terEirtleuremptlveiillni. 
baale na^kH. ‘ 


Professor U‘wk further says: 

The klhilierittp is aharc! hy i,o otlier tenwirinl rm-k. Jn atm-iure It nw 
^hlM roeleorllea .,f ai,niter -■-wtiiaiHJtk.n. If tla- ar.PiiiiilinaiM of khiilierllte 

11 ? "'f ’Is '™'’ “ " **“*•' loal 

comiwltion w\Ui nict^tj-ritOH kz>t>wii i.'lkHtiJrllihA. 

The ^\va-Vn,eteorife, which .. Hungary h, Itilfi. <^mamed 

graphite tn tuhic crystalline form which fJtisluv firea- tlmiight was 

Iirndtict-d by the tninsfertimliun of din,.. Thaler Weiusrhenk 

found tremspareni crystals (diuimitids) in the Avn meteorito .\li- 


• Ttio .Vfqtrix of the Dimiiiind. rog. m-ury ttervllJ Uwl*. p, .'la. 
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initf* cliamniifl rrystuls and pr^ipbitc hav^ U^eii found in the nietcjor- 
itci' fniiii Cnnon Diiihlo, ArJ35fjna. 

I*roft^HSf>r Liilviinml the theory tliat jirobal>ly the tii a monels 

miin'i fr<nii (htt liyiiNM^irfMm iivhirli was c?(>ntniiKHl in tbe frapnnHits of 
ourlKiiiuL^iJS bihuk^ cjist rib kited Llimii^h the bLtif ^iiiinil. but tbe 
i'liisieai of I'urlHaiiiet^nis siiales in tlii’ blue j^^ouni] esn bardly Im!> rw- 
onrikMl ivilh Proft^i^ir Ia-wi^V i^jiinlutdori “that tln^ rifK’k was a tnai; 
bu'iL^ 

If ihv iliaitiond is Lhe result of the intriisEuti of i^eous rocks into 
arni thn'in|:vli I be sliuk^« wliy do Eint u]| [iipes co]ii|K>seiI 

r>f kitnlicrlitc rrmtain Eliamnndsf And why do diamoinls e.vjHt in 
some niiij(?s^ siidi as those in the Ihetorin distrirL where iin r]irlM»n]i- 
shu]i>s arc to W found f 

Prckft*ssiir ^[nIcnJL'T 1 lai^T formerly stale mineralogist to the South 
Africiiii Urpnblir, discusses^ the j^-nesis s>f the diuniuntL and says 
Ihai the (hiNcny^ of I he furmalion of ilionioiids during the ascrendon of 
the Idiie groninl fmiu I’nrlMin Iwrowed from the eartxjnaccnus shidcs 
weShi in his opiiiicjii^ wca-k- 

III tlje I'rvturlaai IhihIa as wel3 up Sa ^t^p fi$mmt3okLfi iihilerlymiir tlirsp. i«trrtta 

contain I ikK any ui>latai* 4|aaatuii>74 uf ^-arlwin were unwlkt'ce ti> lje foiiial In tbe 
TraiDsvjuO I «i» ihui tin* ^^i^neliisinn intalit «ikfely l*e Orawti timt 11m? I^fijciiiiri Ulue 
f^miitiLl, III furr^lni; Its way fRiai jen^at ilrkOlis tisward ll«^ wljero it wns 

S^uiiml. i/iiiiild ml lw>rnav¥ loiy t^irlkoii Ttoui iLs^ snm^uiMlkjjg atmta tn erikT to (xiii- 
I'ort It liktu illidiiKijuls. 

In HolicjniJt a iwk oocni"s which contoins every mineral known in 
the blue gionnd of KitnIxH'ley except illninonds. On my visit tti the 
^titling Aenderny at Fn?ilkcrg, Saxony, u few yeai^i n|!:o, r>«>ctor Sieh- 
Jier, [jmfesssor of giHjlogy^ showed Jiii* two iiiises ixmtaining' these miii- 
erals, ant] in every instamv the Ihiheniian mi morals is»rrespondei;l 
with llmse from KimlxTley, ext-ejit Ehat the t>f Kimlierley milk 
eruls mntainisl a few small diamunds wliidi I had prcscntetl to the 
iieiSLlemy. 

Ihiih the acjneoiis and igneous theories of the origin of the kink 
iK^rlite have hin| able snp|x>rtei's, aniuiig those of tlie fonner Ixang 
Stanislas ^h^ntnerA ('haiHTt*" and later Pinfessor (larnier and Sir 
^VdliEkfii CnMjkes/ The igneoiiH theory strongly siipjmrttHl hv 

<iA ou Ukt? khiiiintak at meireiilela« near l^torJEk, In tise Tf:ina- 

VilAt 

ftc^imiH^ktinpi ut arlalao Ou mtile diaiiiantlfi^re da rm Toltit Pan, Arrliiiw Aii*- 
tmli—<’imErHt‘s naatiipc Os' rArnEk^nlp ilefi tie ParlH, VoL T.XXXlt , Xa, 

t^, }K !iTo, Esaitriai kijtneral4vh|iii^ ih^s rrRla-s iiul ni'tiimiijifiieat la clinninnt 
ihins Iw iikliieti itii I'pLfi lit- Heline E^jpeniULe—nglletlas tie I'Amileiikte Hoy alt tl<- 
ne1}*ignt, YoL 111, Xo. 4. 

'' \cile snr la r/nliPii tlkiiEiiiiiptgi^re iti' rAfrlgtie Atislnile, P^iris, ISSn, 
keton- ln^fom the Jloyal InHtlUitlon ipf GruMit llrltnla, Jgni« tl, i-Sfl", 
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THK iiR T«K JIIAMOND. 


I>:-iivis,“ iI«lpiifrnmtT/' bihI Sti.'l/Jicr/ nwii opiiiinn is 
Hint llu‘ iiciiit'oiis tliiDry is tin- liws uK^tilnblv. 

(’tiiKATiiiiip iIh‘ nri^u of tin* blin' groiiml, iis.siiinjiig' ilim it is imt 
I hi' cirij'itial imiti-ix of i ho ilijiinoml. i IiikI thi? following weak points 
ill IIk* tt;;iK>oiis tliforv: 

1. As tJri'iniy <)lirM.TVP(U it U inipoKsibU.' to iirronnt by tbo ifpicous 
tlitory for tlip Tvaii-r woni ImhvIiIits found in |]ip bliio ;;r(ninii, 

-i. The PK|M’riini‘iitts of Korr W. [,n!ii.'* of Li-ipsio, in tlio |>rotUiL'- 
tioii of Lirtilioint li^jnrus of turrosion ij|kju the siirfius^ itf nnigb dia* 
iiionds, jtiK? iiKfrt intot%!Stin;; in tbo liyUt wliidi t ln?y ttimw on I ho 

orj-sirtlliziitio.. tho proljubU- iiintrix and jip^ni'sis of tin- dintnotnl. 

T (itil InU'ly tht only iip[M^]irjini.'i< iif vorriision upon iho stirfinv of 
ronfrh diunioiiiU wns tbo n'gidiir. triaiifftilur, ni*|jativo pyninikk 
livhicb wvA' {ii-ihlmAd lliniiijith iiuntinf' rlio {linmond in tho o[»n air 
01 - iindi'r tin* oxy^‘(j fSaiiit. 

Mrrr Liir.i rliiit the brnria i kiinljorliie) from tboSiiiilli 

Afnrnii iiiiiiis hvlii-n in a niullon condition [xjissessos the profn-ilv of 
iibsorliin)^ the diiiinorLii or of ius shn[n'. 

The frillrrv\inf' is a tniiislution of Ifio dc-scriptiou of bis cx[H!t'iincut t 

A vnijill ijnaiititr of Mtu* en>ui>il wan m n I’rqillito iilmjeii |n n Four- 

funmct* ax n n-upin-miHn. l.tro'. H-lilrli w(m tlH> ktiitiest fwu- 
liwaliire nttJiliiiiliU’, A illniiKinit wiiu LMT^srll^ Huttriiili uaniral fm™ ivas jiuli* 
lup-rKiM tn this iimlhMi iiinm^ A fiiritiiir i»r i»Uit* Krouial ivait phIiW lo 

ttiri' lAintPiitH of tlh‘ i‘nifili|p nut It li was mhitilHoly a lijshtTy IlitiTii; 

4'ovpr wiiB iilupaal an tlh* I'nidbiu. wliii'h wjih h^iIh exiMMK'rl fur thirty niiiintotii 

to thp hMit wia.it lln> inir tt.ie wun ... wtia 

wmovwl IIhit ftnmil n. in- formnl wlili IriVfWiar ovnl nnd liij|f-Tt»aiiit Kruovm of 
tnrlons PlPflla.. (u .iin, uxi^riuiaut the dliitncnrt wn* fnunil m tU^,,|y uutcn 
nwoj* nn «3K^ whir. 


Some of thf^' ]«irtly iitisorlxnl diamonds upon w|ih*b Herr I,u?.i 
i‘A|)oninrnti'd iin> deposited in llie inimn^logripail ntuscniii of the 

Ijilpsiic iriiivet^:ity* 

Owinp to ttw! <wl of tbo Jiiiitnrial to In; ex[)t‘niiiPiitHl upon, bow* 
ever. Herr Lusti was iinaEik to deh'rmim* pf*silively what dirriikul 
neticm tPHjk p1h<t dnriitjr i|u. time llir f!iaiiion<ls wore hrateil in t!i.* 
mtnjjbcntcd silna-Hns. The fad tb,it ilirtmojiils run In- al»snrl»eil 
liy laong phirtnl m iimJten blno fn-onnd tends to prtm- ibat Ibe blue 
Br.«ni,l .hr,..!, . . 

the diamond is nimble to withstmol the eornslinfr inlliicnw of 


^Thi* <*eit»rr..,ire of T>!rta„„,pi, „t HletfoiitDlii. O. a p, AtuksiBnotfr 
April 

Fnrro#l.inwfUnin.i, loi tk-rlulrte <kr Uuuim.'bea 

Clwtnlahen OvselldiUaft. XXV. p. L4T0 Ut-Utm.ixa 
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llu' .silicA-nii^^m ut ihvt wnipanitiTely low ^vlhi uLhjvc% 

bow could it jjcjS5-:n>i y have jTitdJiHHl its ton 113 ^ of crystallize lion eiid 
ptTfect facta 111 tlit+ fjir lil^litr ami pressure which riiiisl 

liH ve existed utider tlie lyrsviius tlll.4:J^v^ 

It Hi'enisa |nly tJiat Hrrr Luati did not >ittte the exact weight of the 
iliamoiidn upon which lie ex|s* *^rirneiiteiL \mih Ix^fure and after liis 
exjjt'ririiiMds Tile burning nr al>snrjdit>u of the dianioiid in its 
matrix Ls n strong argiitiient agiunst the rontoiition that the blue 
groiuul Was onre a niolleii hivUi Jf i\ diiiiiioiul |ihuHTl in a gra|ddle 
cnitibJe ™itairiiug luclted blue ground, which is subjected to a tern- 
fx'rsiture of nnly lo70 [£.* rhunges its sha|M‘^ ixuihl diamonds In* 
fuuiid (K'rfix't in slia|xx witJiHmf n Haw, and with chsir ti^an spa rent 
faces, So smooth that they have the a[}|H^aniii{X-^ of having been jKjh 
isheiJ 1 

Sotite years ago ji diamonii weighing t-nrats^ found at Iviiio 
lierleVT attractif^l tlie iittentioii of the valnutiir. Itsesternnl snrfaci! 
w'lis sriio(»tli nnd eini''stiillizeil, si lowing no ntiier iiiinenil except the 
diaTEiond itstdf^ Init the interior was wliite ainl not transparent. 
Noticing this |KHTidinr appeanmee* the valuator broke the stone in 
order to satisfy bis curiosity and found that a small |ierfect octa- 
Ins! nil diaiiioiid ivas incloRxl in the I'enier id the larger stone. Nor 
w«s this all. Then^ were Haki*s of a white iiiineraU not diiuiiond, 
attadicil to tlie fragments of the broken diainornb In appearance 
the flakes were while, translucent* and crystalline, aiicl alK>ut as hard 
as sleeL Wlwu heated in a cIosikI tidx\ moisture was given ol?. It 
fuiHMl readily on platinnni wire to a while kad. A fiwv gniins of 
ibis white iidneitil weti* colhx-ted, and by analysis ii proved tc* U? 
npo|>hy]lile, ii silicate of lime and potash with ]f» jn^r cent of water. 

If Ji mincrul wdiidi is fusible at the ordinary teinjwratim^ obiuineii 
with a h]ow'j>ijxv and W'ldch t^'jivtaiiis peri'cnl of wjiter, was formed 
at Ihe Kune time that the dhimond crystnUiKcd^ it is certain llnit this 
did not take placid imdirr an crmrmoiish' Jiigh temiJC-rature. How, 
then, one may ask, cliil the apupliyllitc Woine a piui: of this dimuond f 

Herr vnn Tsdindi^ describes a Sa?aiJlifnl crystal I iztxl Hnmlian 
ilininonil in the miter of w inch was a leaf of gulth Me obmiiied the 
information from I>r. ^^liUs Frum-o. who chiiun d that, llierc was no 
ilonbr or dcceinion as to the identi Rent inn of tin- gidd. 

Occurrenctis nf this nature tend to veil in mhikional mysten,^ the 
ginu»sis of ilic diamond. 

4. Profeiisor T. <L tkiiini y ^ obtained fiian the Xew hinds mim^* 
40 ns lies northwest of Kimkrley* speeitnens of ti txxirsdy <Tyst al¬ 
ii iie rock studded W'ith gurnets, technically called holiH^rvst alii tie 

“Traviass In Soiilb AiEEiirlm, by J, vuii lVsc4iuilL 

* Tbc I'arciit Hock ol iIk; Dluutoiul In South Afrh.ii, t>y rtut, T, *i. Bohnt'y. 
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iijul iillii^il tu (H^logites, Al a lif tht Rijvul Sfjcicit v* he prr- 

K^iiLw] IiLh 

Tt«? hliH^ Ir^ not Xbe hlrth|jlai>« eltiver of thi.^ illntiinnil or rtf tlw; rut- 

orls, ikyrtisontw. nlli-No. nmi oliiirr luloertlDp iiioni or vhlrli It 

liMMn^nitL>£L Tlio illanioud n fviinimieiil of tin? prlopHe, Jiist ns mon^h m n 
scrrooii lojiy tn« n ^'t^nsmurnl of a FmtiiiUe <hr ft Myrtiaitv. i * • [ jiHd EitwAys 

a uiH sutPjKM^>ci Prt*fi>iriur If not a iLuitorUI yot 

tmuo tHLMir, wMiilii fiT^>ve lii W Ihu of tin- iIijiiiioii<L 

Ptiii It jupttrilbis^ tw ft ilrrivfttlvo mlmTif], In Hk- IIjoI || <.t>-m- 

iftlll3U^l tuitcpf n iiHPr4» im^U- iiuiiiina, wlilelt, Swiui^vit. wh?i ^^tlll iuojtoft wlien cun': 
rtfUT inort^ Ujij* uild tln^ Inn'iiriLt- r<oi-b m lo fonu 

V*Mt r r\hEltc<llE tnyiMdr wttll Indlinitln}; n dlllli-illly ttod i ei»( ii |4«^MHilbl13ty ; 

tin* riK'i, Ltriidf Lm- liiillftinitfllplo tiuit llii* {IbiiiiPjtkEl i*ETiirSi tti^jisi^li nklbrr Hi];hirftiLl4f' 
Ei3ly. ns ft {uiiKElliieiii of mi orlofillo, v^Ulek nn-k^ ni^^jnllik^ to tly ortlkmiry njbi* 
of liiifon-iii^, ivotilU Ik* rosunit'iS tit* (t* TilrlhtPljjc-ii. 

1 roft'^sj^r Boiiiiey s tliAt diutiiontl^ occur iii the c<'Itjffitc 

of tt«' X*‘wlainls mine niusmf! iiip to i^xiniiinc llit'! it.‘lo«it« wbldi is 
foiiii<] in nil thf iiiiiuw nt Kiiiibijrley ntiii Ims iilwuys bet*ii m>iiti-il tts 
waste r(K:k iind tlirciwn nwuy. I bert* ure Ions of It lyitifj almiit. the 
Kimberley iiiUes, [ Imvc exaiiiiiiiMl IniriilmlH of pim-s of this r(M‘k, 
but never foiitnl n diamond, nor Jjove 1 ever heiml of » diamuiiil 
beliijt found ill ii by anyone dnriiifr the many years that ibese lieltls 
Lave lieeii ivorki-d. f nniHis:! alKHit iiU Ions to l»e eol1iH:ted mid sent 
lo a te,«t {)laut« wbere it was tTlislietl and afterwards jiffijeil* but it 
coiitiiined no diatncHids. .Surely if one (snild Jind dianiiuids in tbe 
w-lojptes of a jawf mine like tin* Xew lands, tbe total diamond yield 
of wliifh wits only a few hundred tTiriits. one would riattirailv e.xjaTt 
to find them in the edopios from mines in the vieinity of Kiinberky, 
which are 90 rich, 

^ Jfr. Wablcmar Lindjrrcn, who is connccKHl with the Tailed .SUtts 
(mdojpcid Survey, has had an oji[Kirtiirdty of siiidviii^ the blue 
jrronml and the tiiinenils eonlainwl tliereiti from siiinpks supplied by 

(lie writer from which 45 alidcs were made, llis couclmduiui aiv iis 

ftillliws: 


Tn looking over tlie lltemtnre fra ilittuuualHl. i^mrlally the [>in»’T» l.y rmfs. 

m.. * u'r H^ 'w- tiait (lie iiMiuH^tlan of the 

.thiamjal wl b Ihe aariiet It. the isTutotltu aail umsenlle Lai. (ks-h sallKfaetorHy 
t^touHl. 11 U out |H^U>tL> to It Hrt frniK,l |„ the -hlu.. snaii.iL" Oa the 

...hlrarj. It w#. evlileutty wntiUtRil la the i^rtilotile maguia and erjrtolll*ed 


A sprriineti of the rock, which I presuriie to Ik* similar to tlie 
erJo^ile «,K,ken of by Profc«^r lionney, luken fnm, Dtitoitspai, mine, 
was handixl to Dr. G. F. Uetker, who had a slide made frJn it He 
dvierimned the rtx*k to be Jlierzoliti*. and says: 

« friH-ecUiiiiSH of the Uoyul Sueletj. Vol. LXV, July ^ 7 . 
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TIiSb Mm position s^boiva thnt the In i-iirtHiH-lj- rmnlojsftiia lo 
In tAL% probciUljr a nxilnrorSctJ^ of It ^Irhfl kUnlit^rlUoiin olcweljr plUffll 

lit llM^nGollto, will In tUw^tfclatiMli jt|3^Hiiim iinoortii iTi lo olaH^Ify iL 

DtX'tor still o-f llii^ opiniuji lliat diaiiiund^ oughi to be 

fnimd m tho Uif radile in iijjJle of llit* msult of tlie lcj?t of 20 ioiii^ 

Quite A munlM^r nf n[H!i:iiiiL‘ibT of diatiiOLKl^ and giinielis ceiuenLed 
tii^eUinr Inivn iM^nn foiiiuL but in nut^ii sjHN^imeiiH ^vhinh have come 
xnjiJer my ol^^^rvsitjun the ftiiunoiul Inis grown iriln the garnet. A 
dioinnnil ‘^vaui fann<i I pTiininiiy hl04) in Wessellon ininej Ktmljerley, 
Avhii'h lind h snuiJJ gurnet emlxniderl in it. The ilianioiid weiglicd 
111 niiitts, siiul the girnet was Gstiaintad to weigh ulnmi half u c^rat. 
Tt ii|}|H-]iml ti> Jill tltL" hole in wliieli it was ein!x'diU':ii+ The disijncmd 
was of cubic crystal libation wiih nearly half of the enl>e wiinling. 
The part of tile dianinml in which tlie j^irnct was biirieil had tintiier- 
oiis ile[ire*&^iofis similar to the one c^intaining the giinict^ and one 
is led tu think that the,H' tlepix's.siiin-s were also once tilliHl wdth small 
garnels, or* in otlior worths* the dianmnd erystalliseed upon a uifSt of 
gJirnet-S* It was (>f a |a=^rnliar plijmhngn color and semitraiLS|jareiit. 
All of the diainoinls c^ryatalliziHl in laihic fonii which hare lx¥ti 
found of late ill Wessidloii mine wei'W of this [>ecaliac i'olor. Speei- 
Ilie]IS fiave also tx^ai fiaiiul wlien^ I he dianiuiid W‘as eiiilKHldetl Iti 
<iliviiLe, 

Tk Sir U'ilEiarn ('naikes nnil others litive tiientinned diamomls which 
hurst or explode on Ixing bronghl lu the siirfaixs ami Sir William 
sjivs it has "" conchisivejy prnve«l that the dianiOEid's geni^is 

must Isave (nkrn placi- at grrat depths under enomions pre.^ure. The 
explosioTi of diamond!; on coming to the siirfnoe shows extreme 

tension.'^' 

Pj'^jfessor Ijew'is sa\*s that KindM^rlev iliamonds Iiua’c la^en found 
soinetinic^^ to hare optical ptmnialii's due to strain. Fiisztin thong]it 
this strain to Inive In'en eaiij^x] by tJie unequal dislrihatiuti of heat 
during ciHiliiig; hut Jaiiiiettaz" ImJds that the strain is iliie to com- 
prcsstnl gas in the interior of the rrystah 

I hare found that ihe Jighidu-own ir^nioky iliainonds frequently 
crack when firoiight from the mine to the surface: but even thi^ 
iTumiin intact if kept in a moist phicx*. In the days of opeii-cijt work¬ 
ing* wdion a sinoky or Ugl it-brown iliamond w-ns found, the iligger 
phiciHl it in his muinlu whert^ he kept it until he offered it for sale. 
Tlie buyer plat'cd it in a mxv |Hitatp, in which it was shipped to 
Eiiro[H% The ten i pent In ix* of the gix>iiiid in which the stone wiis 
fnuiiil wonlil. as a nilc* not exwrl 70" The tempi^rature <if the 
diamond wnuld Ix! niiscil ti> F. w’hile in the digger’s month. If* 
however^ the stone was kept in a diy^ platx*, even at a low'cr tetiqxM'u- 


^ Uulknln de lii SOcK^te Alhicrale cltt t>iiuc%\ 11. 1870* |k 124. 
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liiri". it wpiilil mu'k in iill dirwtifni^i. t>ni> mi^ht nr^ip from lliis 
I hut il WJIS not I he i‘xpinisiofi tif by hoiif alone ^vhk-h cud.sih! 

the fnirtim^ Tf thcMo fnictureti iven* dite to <'ani]>nL'£^‘i] tis eon- 
teioleil by .laiiDettu?.. out* riiij/ht e\jtfct this erjirkiii^' to lisivo «H*eujTftI 
while ihf iriiiiiitiiKl LiniJ its t-tmtiiiiiitl pm were exponnl lo the enor¬ 
mous heiit to whteh, Iiooottliinr to the ipieoNS iheorv. ■li[iiiioiids niiist 
hiive luH*!! Hulijeeteii. 

I hu<t U?eii letj to Ijeheve ihul only liglit-hrowTi or siiotky stones 
emeh tm k-iiifr t‘K|hisc<| to dry air. but I have luiely Wn informed 
Ity oiioof till* old diBinrhml miners ihiU b- htid si'en whiti? stonei, whieh 
^hoH'etl the same |dn-ii,jinoiioii* 'Hicri! are inniiiiienthk* rnipoenl.H of 
diiimomls in tin- Kiinb rley |>i|K.‘s and tl is u ijitestion lioiv the oiip 
iniil erystuls Iks'ujik' fiitriurwh 

♦h Sir YVilliiini 1 Vmtkes says that tlie ash left after liiirnin^ n iliti- 
iMoinl inviiriiihly timtiiitm iiwj as its eliief roustitiient. ami the imml 
n.tninon rolors of (liamiinds. when uiosl |K-rfeeily jielluriil. show 
vorifHis shades of Ijiowii and yellow from the palest " olfimlor " to 
almost hhiek. Tlirs,- variations, he iji^a-laivs. atxmrtl with the tlieorv 
iliat ihedlaniom] has !s‘tinralei| from molten iivjii. 


1 liave made exliaiiHtive liShls in ttp-der to aseeiljiii] whether ilia- 
monds <.'ontaiii iron. o\itli/;ed or iiietaltic. The exjjeriments ivere 

made with a mayiii-tir sejamitiiiff maehim'. the Held .pins of 

will eh tilt meted any iniiienil etmtaiiiiiig irnn or tiyin ovltles e^dviit 
jiynt.^, Althotiffh some of these tlitiiijonds had tlie H|i|H‘umnte 
Ilf la*mp eoalofl witit iiwi. ami others weiv <*o|.in-d dark brown timl 
ihvp yellow, they were in no way aurael..il by the imipiet. even when 
WtKsI by a ..iron- eJwtrii; i-nrmnt. TIk^- i■^ia.Tm.e„ts do not. per- 
Jia|*^ lijsprove tlie psistenn. of iron in the lEiamond, but tliev do 
tt^tahhsh tfic fjiet that the <|inintily is inlinittwinmlly small, rnlther 
l>.x|a*riment> m this dimidinn mi^,dil to Ik* rmidt- l>v ihusi* who have 
K'tler faeililiifi for siteh work thiiti are at our disjiosa! hem In Iviim 
U*rh.y. The ex|a*rimenls of Misery. Jrummy, Moisson. Fnedeh Sir 
YYdliiiiij ( fiKikes and Olliers all show timl mirros,*o|ne liimiioiids can 
I- [iriidmisl artifiimlly; la,t tiny tlmiw verv little lioht aimn the 
<ii|estmn how the diamonds in the South Afriean yiate!^,TvstaUi>«?il. 

ioelin I ? T "" M r"r " ^‘r>-«hil]irmli«„. one is 

ho , 1 T n 1 “'." like onioms. 

I oj|£l. mneh le^ i,,iK.kl.w [i is hnrrlly eonceivable that diamotids. 

meh as the kok-1-m.r, (he Gn-at Mofr,K the I*Wlsior fa J«p.rH- 

fonlein Smtlt .Vfruun stone of nil m„us). the two lurps-t I)e iLrs 

d.anmmls (rt^jHHdtvely of ol)S and caraLs), „nd the Gullinan 

froni the 1 miner tmne (3,ni;ri5 ennits), were fonianl, as the miero- 

'*7.if inomatii of time during the sudden 

nsditiiu' Ilf lufdteii iron. 
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Is it not nion? rousonEilih! to supiiose llmi thv^^ i.^rKjrtimuH 
grew litllo hy littk\ iiiic] Unit rnitiiru liati f<i||oAvori the liiw,s of 

crviitAllizutioii in tiu! diiiiunncl af? in otlicr Jiiirifiruls t 

111 AInrtTli, ft diamuiiil nf ±28 csirnt.s wm foiiiul in tlit* KiiiijxTsr- 
ley tnims ^'liieh ruJiLxiijun] two ml spoU in the center (i^f the stone. 
One of waw bright anti, iiiider n magnifying wns 

fiiuiul to Im' n ^niall tiiiiinomi with trrystitUiiie faces easily distin- 
giiishable. The largi* iliiiincfiid was tTarkcfl in xill directions aixmnd 
tlie Sinn 11 for i\ distaiicf’ nf aliout one“sixt^'^m1il of iin inch^ 

I have boen fn^iuenlly asked Wlmi is yoiir thcoiT^' of the tjriginal 
L'rys:talli/>titTon of the dianioiitl t " and the lUiswer has always IxH^n 
I have inai4\ fur iifler niiielts-ti years of thonglitfni study, eonplcd 
with pmctieal R^seintln 1 find that it is easier to ‘drive a waeli and 
four ^ llirnngh must tiieorics tliat have \yaeu jirii|irrim(ieil than to sng- 
gi^t one which would he htseU on any nonnssaiiluble data.** All ilnit 
can Im sairt is that in some nnkmiwn inaiiiier carlann which c,\isttul 
diH-p down in the interiiHl regions of the earth, was ehangial from its 
blin k ami uninviting a|ipearance to the must baiiitifnl gimi w Iddi 
ever saw^ the of day. 



■ i 



THE CITTJ.TXAX nTAMO>T).—A nEftCRJI^lOX OF THE 
hlii DIAMOND RECENTLY FOUN]> IN THE PREMIER 
MINE, TRANSVAAL.- 


By F. FI. IlAttii. F^Ji- IK+ iL CntLSTOiii*JHXji4 Vbk F, G, S, 


Grt^nt interest lias been e?€citecb not only in tLe Tmiisviial, but 
ULruiifrbout tlie world, by the discovery iii ihe Premier iiiine, cm Wed¬ 
nesday, the ^5 ill of Jaiitmry. lM>r^ uf I Lie hirge-sl diunmiul hitherto 
known. The stone \Vfiri found by J[r. WelK siirfiico mtinup^r* in the 
yelloiv gremnd about IS fc^^t frmii the tmrbiee, a hFilllant Ihinh of li^ht 
from a jirtjjoiting eorner having caught liis attention. After a [ire- 
liminary cleaning it weighs JL,024!} ainits. Ac^'ordlng to fhirdnrr 
Williains the South Africim cLimt is equivjdeiit lo 3 *ITtL gruiiis; eon- 
se(|iiently the diuinoiuj weiglui grains troy+ or 1"3T [Kuiniis 

avoirdnimis^ Thnmgli the courted Fif ilie directors of 11 le Cfiiupuuy, 
wi! Iiiive iMvn enalded to make an exununation of the sioiie, with ihe 
following result: Ronglily speaking, it [hea±^im>s 4 liy 2| by 2 iuchcji; 
hot iLh »\7a* and slmpe will lie Iwal n^aU^ed hy n^fcrenco to the photo¬ 
graphs reprixlin-ed on Plates 1 mid IL which represent the iliuiuond 
from four iilifferent points i^f view and its actual size. Tliese beauti¬ 
ful phoftigniphs were token by Mr. E. IL W Melvill for the purposes 
of this ilesiTiptioii. The stone is Ijoiinclc^] hy eight surfacfis, four of 
which ar^* facts of the original crysi-oh nnd wdll referml to iu this 
description umler the letters A, li, D, a ml four arc^ cleavage sur- 
faces, the c4ravage* Uung <if t'ourse panillel to die face of the ix'tahe- 
tlrom In the following description these cIciiY-age surfaces ai^^ re¬ 
ferred to under the letters E, F, G, 11 Tiiev are distinguished from 
the original octahedral faces by greater regularity and smoothneRS, 
The shape aiul relative [Kisitinn of these various ftiirfacos can Ik" seen 
in the diagranmmtie [irojectiun depicUkl in the text figure^, which 
Ims l>eeu draivn iti the niineralogicul hilionitory of the Oxford rTni- 
versity ^luseiim, by the kind [wimission of Profcss«>r fliers, F, R. S. 
The drawing is to half scale. 

n HenHuteil by pcraitftPloii feiiiii Uie GeoId^cliI Maipixlac (tiOiiUnn), tX^Lk^ V, 
VaL 11, No. 4fl0, AuFlh llKlD. 
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THE (’ULM^AK IJIAMOMD, 


iHiSCHinitlX in' TJIK Hl^nKAC'Ef. 


A Li nn orlpfiiinl iK'tuhpiinil fatje .showing tvjjlcal striatinii!), thr 
Imnils viiryirig from O-l to 0-4 wjit inn-tor, nmi riuuiiiig prirulk-l to tin- 
cilyoAK. 

Ti is u Iiirgo siirfw«' sligliUy ciirvi-fl sluoving |jiiniii| strintiims, 
whidj. liowi-vi’r, utT jnlorriiptoil by llit-sltgbily itiiiriiinilliLrv I’hurfirttr 
(if liio siiirfuiT., 

i’ istilst) II iiiiturfil siipfiKv shiiwiii/r n ft-v,- t^rliitioiiH lainilji l to the 
i-dm- (IK. 

I>. Hi‘l\v('f‘n H iiiid Fj t*. (r thi're is mj irregular iM-l(ih(Hlnil fuer, 
1>. slmwiiig .liHtinrt rtiiiiluU-rnl (riiiiignbir indrntAtioiii* whidi n-sem- 
bie ftdifil figum-ii, esf<.-|jt in rt-gnrd L« tlnar 
(■tint[iarutively Jurgi- size, the liiigi-st liavitig a 
sltii- mwisuriiig 0-7 ii-iit iiiii-ter. I> is iiiirnik-l 
loE. 

K. F, G, H ftro deav^gie pliiD« 3 , 

K is the largest of thi-se, and is ii vei-y Jier- 
" 1 1 dottVaRe pliuip, Faralk-] to it within tlir 
^■rysliil tliero is a small nir layer between two 
in tenia I cleavages, pnxluciiig a “ rainlmw,’' or 
Xcwtor's ringsi. 

K is the wan 1(1 largest of the deavage 
ptanea ard .nhutva a small H|>(it within the 
erj’stal. 

Ft is nri irregularly sbapwl deavage jdiino. 

. II is another cleavage face showinff seri^ 

of deal ages m the w^riier Ujiimb-d by K ami (J, Two sptns me 
visible, one aetiially on ibe snrfaw, the ntber almiit 1 tieiitiim-ter 
witbiti Ibe crystal. 

Of till. fan;K pvm A and G, M „„(1 H, mul E and D mt- parulld. 
In tlie ease of H and H the piiralldi.sm is imperfect owing to the 

The purity of the crystiil is t««t wen im 1,Making into face K. and 
I be luster n. well sc-cn on the irregiiinr iiatiiral fmv R. the broken 
deavage nn II eausirig „ r^kkI deni of refnictini,. whid, R to 

wuu- e.-tterit as the facets of a e„i g,.„, 

-w-bnates m 

Till- larg^^ of the cleavage pintiw K jmd F imlienteft that a 
very L-onsidi^rahh. portion nf the crystal h waTiliiig. From the shape 
of H, 1), and (t. one can say that the entire eryst.i! was irreenlar 
shape, Intt A and R Iwng octnhednil fm-es, tin- lireaiinmtion is that 
the enmpletc tTystn I was a distorted «-talndron, p'nUblvf^with dJJ^ 

.1 iislral faew devdopal on the edg.^ The poHioiia misHiug .,roh^ 
flhly amount to more than hal f of the original crystal ^ 
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Th(? Cullinnn diiimorKl. as it hm liecu nftcr the 

of tJie Prfiniier ct>iii{Hjriyf h? inone tluiii tUm? times the weight of 
Ihe diamond previoiiHly known—the fiinious stone foimd In 

18t)3 at Jiigerslontciii. in the t.Irangtf lliver Colotiyj whidi vveighod 
OT2 oiimLs. 

KXrLAXATtON Of VlJiTEA. 

Vlatk 1. 

]. Tlie clcsivnae liifine E, wlilrti, tm uwoiint of fta fRvorntik? 
retHllTe to tin? upjieiirs ua :i hfljltiiiitly loirfiiee; ilm Irretru' 

3nr orlt^imL V am] l> also tiiipenr In tills view. 

Flu- 1L Ttio i-f^irtnl resting vli tlie elenvng^ |»laiie E ivlUi dm faces B airI D 
oxtMKkil te view. Ttm Mliai*i* houmllnjt are fonnoil follows t At Ibe 

iHittcyii by E, on the rljsbt by A, aiMi mi tJiu left Xty (3. 

Plate 1 L 

Ft^t- X View of dip cliiitiinth] pet n\t tu uliq^v the lariat i1envRK)p Hurfs^ 
nil A the Imst ilevoliprsil iR'tJiherlnil fnee X alssve, Tim h-ft-lmiHl shle nf tills 
ftffuri- mnslHts of tln» lanm tneirultti' iinternl pfurfnet^ B. 

Fl|!. Ooiupnridou of tl«‘ ('ll!linnn iflmivnicl witli iijii- of eanits, ntm rn>ni 
the PctHisler tiiStn^ On tlie Itinte slurw? iIk^ elonvaite siirfate II fernijj tlie lower 
left-lMnd teriuT. ttio mitorol siirfiue C Is to dm risrlit itt itnd ut tbe top tim 
cleovnge stirfiue F. The nrAVklnin^ nwiantaitly on F nie re^illy at Ui# bsiek iind 
are plait cpcnirihnl Uiroti^li the eryatjil, Tiie fact on the extreme left, 111 |)er. 
s^Ketive, In the Jnr|p5 eleavnnt sorfnet! hL 
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GOLD IX SCIEXCt: AND IN rXDITSTRV.- 


Bj T- F- FL l^rtKldc^iit of tliMiiilml fc:k* *ctJotl of tlie BrltU«tj xVsrt€j- 

uLatloiL^ 


In sciiniiiiig tlie list of tiu^ olrnudits with which we lire thouj^htfiitly 
supplied every yeur by the intcmutioniil <MuiiJjiitlee oti iiLoitiic 
weiirhiSr ihe direoliuii in which fHir thcnights lire led will depend on 
the piirtlcnlnr nsfiect of chcmicnl study which hajJiiciiH to inteir^t 
us lit the time. Ihitting from our minds on the presoiU i^iccttslon tlie 
littmetive spec.'iulutiOILS oji ntoinic constitutlun mid disintegration with 
which we have all liecome. at least sufjerficially fund liar during the 
post few ycMirs lei us try tti scan this list from the [xiint of view of the 
pluin til an ^ nither tlian irom tliat of tlie exjwri chemist. Even 
a riidimtujtary kimwledge will lie sulBcient to enable our ” [dnin 
man ^ to divide the eJenients broadly into two grou|>$T—the actuuUy 
useful and I he iloubtfully useful nr iisele^ iVithniit going into 
detatl we nmy luke it that al^out two-thirds would be admitted into 
the first group and onc-third into llie sei'oud. It nnisf, I think, Ixi 
regarded m a very reniarkiiblo fart that of the SO demenLi^ which 
have hml ihe intrinsic staliilirv \o ennble them to survive ihe priodi- 
gioiLH forces which inusl liiive tH^n <^cin«Tiied in the evnliiiioti of th* 
physicnl uni verse, m large a proportion are emloweil wjlh dinr- 
act eristic properties which could ill liave U»eii spared either from the 
hilMinilories of iiatim'! or from tlnise of tlie arts and scrteoces. Even 
if one-third of the elements are to \ie regarded as Mwste prudijctri or 
failures, there b here no counter|jurt to the mklcasg prodigality of 
Tiatiire in the processes of organic evolution. 

If we exclude thorte eleuicuh? which participate directly and indi- 
riTlly in the structure and fimetious of the organic workL ther^ are 

^ Jlflilnoss to the Cliejiih^l Section of the BrltSsb ^Xasoolalluh for tlie AdvntiTO- 
iisoiit of i^utli Afrliifi, lUnso, 

* ni-iirUjto<l. by from Tlio News, rjiThlou, vol. SVA No. 

Aiiuiist 2ii. h»;k 5, Tbv iUnstratlouH n*ferrecl to wvm not In 

tla' liHtiiea aJUtess, 
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iwo clemPtitH wliii'li ^tand oHt t*tin>ipieiioiisly nf llii: .siipn'iiiH’ 

iiiili(!-iiiT I Inn' ha VP pjiprcispil ovpr I Ik* trpmi of hiinitu) plTort uinl 
ambition. [ ri'fi'r. of Ltnictip, lti tiu* itiPtali^ m>lsl nmi iron. 

Vn»n ilip piirly (^‘(riiiiiiiipii of iiiviJizuiioti "<tl(} has Uh'ii 
I triKPtl atiil nii^ptly ifonplit iifu-r. IlifiiJiiu life bus Imwi fi-cvTy simri* 
liml ill it(i jn'iiiiineiiient fmm nnttiral wiii-evs. us well ns in its fureilile 
seijtniv from those ivlio alrpuiiy fuisscssed ii. The of fiohl ” 

WHS not nwcssurily Lise Mlobleu Agp.” for tlie iiohlp nietiil in it:. 
iitiU|iie mill liiirlnirio splendor lias synilKili}v*iE iimeh ihnt bus Ih***!! 
Dinvurthy in mitiojial iiiiil ifnliviiliirtl uinis nmi iileuEs. 

We liiive Hi-enstoiitpd oiitselviss to think of (be |ir(*sriti ns Mie A^e of 
Irfpii. us iiiileeimt is, for we si-p in the rlul], pwy nipla] (iip jilustie 
iiieitiniii fUil of wiiteh ihe (.■iif^iiieer hua iiuHleipii ihe jinmhiiies a in I 
sinieinrtss whieh jiliiy so larjje u part in tlie m-tivc life of itv-duv. 

I bid iron not Ixt-n iit oiict* pioritiful nnd ^■hl*ll|^, Jmd ii not Itronglil 
into the liiinds of the Piitriiiner niiil iiMilici.-j- its inurvelims ipinlilies 
of hjir(liK>ss iitiil softness, of ri<,ddity mid liin»hm*ss. mid to the 
elwtridnii its inystni-ious and nnhpie inn^iietie i|itnlilies, it is not 
dilTieiilt to eoiKvivp tiifll iiiiiii’s I'onlrol over the forces of niitiire 
iiii);;lit hiive lieeii delayed for it'ntnrii's, oi- fierlmps for u;n^. f'or 
iron bus luiuj inniiV <'liii‘f ihateriii] instrument in (he roinptesl of 
iintnn*: without it the eiiei-jrv alike of the wnterfall and of the ronl 
field wotihl bnve reiiiniived mifontroiled jtnd iniusi'd. In this wu. 
itm^t of the rejsnin-fs of iintnn? for tlio serviin- of mnii nre not 
entitled to say thnt the iiuelleetnul mid soi-iul ^ins Imve witialed. 
if they have not e.xeeedeil. in value the imrely torilerial gnins; mid 
Hiiiy we not then Pi »ma| iron ns tile symliol of n Iienelirem eotiqaest of 
iLiihirc? 

AVjth the ndvenl of tin- industriiil up. pihl wns destined to take 

II tiew phu-e in the woi-id s history iis the jjreiil nterliinn of exeliaiip.., 
(Ill* (mvn promoter of irnlitstiy- and eofiinierd-. While individiTai 
piiti still neiioiineil tlie proia'lliii^r |aovi-r itiwiii-d its ilisnnery and 
ariioisilion. every fi>-sli fJiscovery led diiwtlv or indirerllv to the 
frtw iiiterrhimp. of the jmaliut.s of imiii-ury. ami thus n<aeted 
fnivonihly on the imhistritil mid Hot iiii i-onditinns of the time. 

So lojifj as the rliiof supplies of pjh| wt-n- olilnined fmm Hlliivinl 
deposits by the simple prcatpsin of washing tho winning!: of pdd idiuiKl 

iim.ss,irily ..I to lu* pittviUHl l,y intlividoals. or l.y small inminis 

of workers, who were iinuiily niirmtixi by (ho irtjrfilv s[s*r-ulative 
nmmv of the «aa-ii|iation. Tlu*se workerit endured the f^preatisl hunl- 
ships and ran the most si'rinus |iermhal risks, ilriiwii on from day to 
day by the hope that some .*f[ietmil stroke of paai fort mm wonhi }«- 
theiiN. This roinhfion jm-vaiUsl also in fiekls in whirl, the iwf cold 
iKx-nm.*d near the surface, where it wu,s easily accessible withimt 
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mimii^ njjplijiiic-i^^ ii iiil i^ lienr I hi* pn^cjoii^ nwlal vrws loftf^ly 
ftfiriEH'ialed wit 1 1 II weatlif'rc^W matrix. Thtse fiw^millii]^ ores rmiKl 
lie reacJily huTiilled by crushing ami Einiatgitniiitioti with mtTeiiiy. so 
that Keii? iils^j no eliilH»rate orpinizzition und nn jjivat ex|H'^ndiLtiR‘ 
(if ciipiKiil (Vei e Jit^Lf^siry. A third i^tupfe un.s reiicheii I lie 
oiisih' ivurked dejMi^jiis^ ubove tlie wiiliT line Kmi Uvn worki\l out. 
Xot OTiIy (vert* tmm' mtsi.ly HjipliiiTii'e^ amJ nicirt^ elatnirateiv or^uiizetl 
etTorr^ rGi|uiml ro bring the ore to llie mtUxcQ^ htd the ore when 
tibtaineil contained 1 p>-s i>f its gold in tlie easily rccoveredj Eind more 
in the refractory-cir comliined form- The [iixililcm of retrovei^^ had 
now til lie ntUida^l by iniproved mech^nu^d und chemical meLhod-i^- 
The siilfiLiidi^s or lel In rides with which the gold was aiisoejalod or 
combined had to Imi reduced to a stale of niimile siiEiiimsion by more 
pt^rfecl staiii|>ing or griEuiing. and clalKirate precaiiliniLs were neces¬ 
sary to ifLsure metallic contact beiwciin the particlch of gold sind the 
iiolvctiL incrtHir;; * In masiy cases die amndgamLitkiri process failed 
ifXtracI rniin,^ tliiin a very muderiite proportion of die gold, and the 
ijuiirt^i ^^jind or “ tailings** wiiieli stilt «>ntaiiied tlie reimiinder found 
its wiiy into iiiitl rivcis or rtaiiaiMed in ht«i|jH mi the ground 

liixumd tlie bainTii-ss, In JieiglilKjrhiMKls where rucl was avaihihlc a 
j>ix^Iiminary roustinij of tlic ore was its^orteii to, to oxidize or volatilize 
ilie baser nietak and sc+fc frt*e the gold r or the snlphiiies. tellurides^ ctcn, 
were i^juceidtided hy wtishiiigT *nul (he eoiiccidraics were taken to 
smelting or ildorinating works in some favomblc situation wdicrc the 
more etnborate mctaltiirgical inelLotb eotild iwimomically upplii^tL 
.\bin> elfaiis weit^ also made to apply the solveiiE Jictioii of chlorine 
fiimaly to the imrom^Mitmted iimxuis1(.Hl ore-s: hat lEnfortiinatelv 
(Idiirim; k an es<rellen( sidveul for nthrr siib^taiicx^s Iw^ides gidd, and 
in pnu^ice it wat^ found tlial its solvent energ)’^ weis nniinly exercisifd 
(.11 die bai-e metals and metalhihk and on the iiiaterials of which die 
uppiratus itsidf was constrnrteil. 

lliih tn the licsl of my knowledge is a correct, if rather sketchw 
deH.Tipt[on nf (be state of matters in IhSD when the use a dilute 
scilniion of ryntdde of [HitEii^iiim was tirst stTioiisly pro]Mj 7 ,ed for the 
extiactioii uf gold fiv>m its oit», TIum! of ns who mii i-eeall the ihiie 
wilt reinetidKfr (lial the propose! was far riEim favorahly n^garEled 
fitiiii li chtaiiieal fKiinl of view , 1 he oisi of tlie rt^grmt, its extrtmioly 

]iokonm(s nature, die instability of m solutium^. its slow action— 
^l^ch the diflicuIUes that rnitnrally pr^seiiterl thenisidves to one 
niind< And, even ginniing tlial these difticuKk^ might h* overcome, 
Uicn' ^lill reEnaitind tlie serioiis probleit’E of how- to miovt r die gold in 
metallic' foi in fnmi the ex( namely dihiic solutions of the cyanide of 
gold Eiinl pouissiiim. How phcIi uiid ail of theses difficulties have kn^n 
Mvepi aside, how within little more than a deeado tkia method of 
im -IS 
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estiiiL'tiiiii Iiiirt sjtmitl iivt^r The ^tthUpmuhidn" TOiihtrics of the 
worhl, tmw ii})M)rhtn^ niol ufpw rc]ilni‘in^ tin* older iHTiresse?, hot 
ever ciirmiij; nil liefo™ it—nil this isnlrejidy n t^vire-told i;ile which I 
stmiild feel linrdly in nlliieliitjr to tvoii* ll not for the fuel 

flint wo iirf tw-fiiiy tiieetiti<T ini the liiitul wlieru the iiiffiot [X'ihn'ss 
iiDulr its ilehiil iienrly finirtc'cii yenrs n^i. 'J’lio Itainl m-day is ihe 
fichuiit of the wurM's^old tirlids, tiol ooly hi il^ jire>n'ht I'upjjritv, hm 
ill its |mt(‘iiLiiililtL>ri for the fiitnm iwciily yeuis ujEto tls wonderful 
jiossildtitieri \Vftv qnitr nnsiwpertml even by exiwrts. 

It is nut for me to ibtscrilie in deteil how the chtiii<ji' hns Iseeti 
amonjiUsIntl: this tiisk will, wn know. Ik* fur Ixntfr iimim]jlishcil 
by reiiresciitntivfl rhemSsits who are now flctivrly enpifusl in (lie work, 
Hilt for the ehemists of the liriiish Associiitlon it is n fud i.f <:r™t 
HfroiHcoiire thiit they iirv here in the preseiieu of ibr most truly iii- 
ditstruil development of Rold pivKluclion which the world has yn 
^n— ll dove lo| nil turn moreover that k fmmileil on ii purely chemical 
priKtsw w'liich for its coiitiimanis> ntiuirt's not tinly yUilhKl ehetnisls 
to siijK'rinlend its o|wn!lioii. hut etjinilly skillcrl dtemisls to supply 
the naipi'itt on wliirh the iinliistry di'iiends. 

In l«S!i the world's «»nsumption of eyiinitle of potnssinm did 
not e-Seml .Kj tons jirr aimimi. This was praUictHi by meliiii|i; 
ferrucyiiiiide with carbonate of potiissimn, (be dear fiiJd rvunidB 
so oirtiiitied lieing decanUxI from (he wirhide of imn wliirh hiitl 
separetiNl. The rwtiltitifr salt was ti inixlun. of ryimiih*. ryannte, 
.mil carlmnute, wliich w'lis sojii el uni's cani*d cynniite of jwilaS' 
sinm for the hunllv suftirieni rea.soti thiit it i.'imtained iW) tier i^'nt of 



,v met in- this prthK-ss, the reipjisite ferroi-yiuilde Ixiirifr uii- 
by the ohl fusion pr^XK’SH fivim the Ttiti'n<rrii of horns, tenlber. 
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iiitliMritilly iiiul i’oihint'r<'i)ilty, llii* yjHvi)I«livv 4'ltniiriil Kuw Iwii t'tiiH- 
fiiutt**!. 

t'lwiiiii^tjy Ims «j ofN*n l»otm on |<i i*ta.v lliu jmrl iif tlip fiuiii- 

lito ami liamlrniMileii to tin* arts lliat \vt> imiv 

]H‘rha|)iK Ih* piii^loiiiMt if in ijik east* we eall pniilie sitteiilion to «nir 
OimIt*n‘llii tis she sliitu*:) in her rtjLtlilfijl iKisiljon os the ^•itins of 
iiKliKSlrial icutiiitiiai niitl 

To til is l•^iSl*lllil|1|y eiivnitenl ilevelnptnent. of itieltilinrirj’ we owe it 
tliiit ill a I'nintiiuiiity wliose ii;ft* run only lie eoiitiU'il hy iloeaiiei^ we 
linil oitrs«‘h(>^ siirroiiitcI<>i1 liy i-heinists of staentifie skill atii! 

uttiiitiiiients wliu have alrt'aily ii]’^iiii> 9 (‘i| for their motmil oiil and 
sfieiilitic ehli^liteTirnerii “The dnhiiiiiK'sbiir^ fsofiely of Oheniislrr^ 
MelnJIiir^y, ajiil Mining.'* whose pulilislii'd iinKxt'iiiiij^ aiujily t»*.stiK' 
to the atiiit»i|]hi‘re tif intelledoa! vipor in whieh the work of this 
LTeat imlitstry isearrird on. 

It appears, tlieii, ihnt while pold still maintains its jK>sitioii of Innii' 
etiee in the alfairs of men, the natitrii* of that infliietai* has iindetponc 
an iniiiortaiil dianpe. Not only lias its ivhh^pniid use as the ehief 
iiM‘<]inni of exdianpe exeiviseil fur-rt'adiinp" elTiH'ts on the eoinniem? 
of the ivorhl, hill the vastly iiiri'easi'tl ileiiaiiul for this pnr]HiiSf* hjis 
ill its turn ahereil the inetliods of |>i*<Mlnrtion. Tlii^* nieiInals Inive 
IxKyiiiie more hiphty otpainzed aiul licientilie. aiaJ poM prodnetioti 
is now fairly estahlislusl as a |>ropn^ssive iinliislry, in w liieli seo[xr 
IS found for the Ixist eheiiiirai and eiipineerin^f skill aral tuleiil. 

The ex(K*rieiiw of iiiun* hiphly evolved iiidnstries in the older 
t'Oiiiitries has sliown that I lie truly srteiililk* orpiiniaalioii of indiistrv 
tiieliides in it* a full iiiiil just roiaitderiitioii for the six-ial and 

iiileil<*t'tual nixsls of its workers from hiphest to lowest. It anpfiirsi 
Well, thi'ivfoiv, for the fntim* of the pohi iiidnstryii from tlie hnimtiie 
anti siH*itd jioints of view, ihiit its eontml should la* more iiiitl moitu 
tmder the inltnemn* of men of ladentiHr spirit and iiilelhH:ttial enitinv, 
wlio, weiiiay feel assiiml, will not forpt't tlie liesl traditions of iheir 
elass. 

The iippluxttion of seieiiee to indiisiry l■l*r|nires on the |>art <if ih« 
pioneers and orpnnizers ket'ii and |M'rsistenl eoneeninition oh <tt- 
(aiii well-detiia*d aims. Any waverinp in tliesi* aims or any ri'hixa- 
liim Ilf this eom-entnition miiy lead to failim* or to only a fimditunl 
Tfiis nei>4>ssary hut mirmw roueentration may In* a danper 
to the Intel hntiiiil devehipinent of the worker, who may tlanvhy muiily 
fall into a prtiove and so may Iwroiue even less efiieient in his own 
pnrtieulnr w'ork. It et'rtainty rctjiiires some tiientnl sthmplh In hold 
fast to the welUdetitied |>riielioal aim while allow inpt^ to the attention 
ix'enidoiiiil Intervals of liberty to hrowsi* tiver the wide and pleasant 
fields of seienee, lint I am eetlain tliat the ueipdrenient of tills 
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ilanhlv povTOT is wrll ’n'orili nn .'iTort. Tim nn>nift] sHinulus, us kvM 
Its ihe nett- gHnicrtil (i[iring ilie estriirsiun, ivill stutner or 

Inter mut fnvi>nil>lv on the piyjljk-ins, wliilf the tjiriiest 

ttrestliiij^ with ftuw‘ [Utibhuiis jusii- develop (nmers itiiii IiUuitions 
which tvill h?nil their own eharui lo the tvitk-r i>ruljlems uf sL-ieiiee- 


iKHJb AMJ ^triEXCf;* 

I f we repenise the tnliie of tiie t'lemenls, not now in oiir nipttcit3' 
us " piiiii) men/' lint us t-hemists, we shall t'ertuinly not .mflecl jrohl ns 
of stipmne iiiteresL cUeniicully. It^> iwsitiiiii us chief niiion^ ilm 
uottle Hieiiil*-. its patent of nobility, is husci! on its nl oof ness "from 
i^iiiinioii iissoriations or iitltH-hnieiits, l’nli](e the element nitni^-n, 
it is iiiuiitly for itself und Jittle, if nt ulL for its cont|Jonnt]s, ihtil fioltl 
is interesting. In it we can nt oiir leisure simly the Hu tnf rather timn 
the fjfmi'uf. Its color mn] tmiispBrenw, its softness imd h«rd- 

loees. the density us well as the extreme timnity of some of its forms_ 

SMfh were the ipinlitit's whicJi n-coiinnemlttl it to Fii™,Iay when he 
desired to sliidy ihe action of niaterlnl finrticles on light. I simnhl 
like lo rejx'ul to you in his own worfis (iie ronsoiis he gnve for this 
fhoiec ^ 


of Its eeinjnitatlve ojiadiy ^nioofi of a n^.l 

1 nilis|inn.-ijcy: nf lt» ilevetopment of m\or IkiHi Iu llw reilit'ii.cl ami 

RU,; txssmM-of the alute nf tenuity nod dkiaiou whicL It tHTiiihlml 
wnli i)i^ie^.m'atliHi «f Its lutej.Tlty ns a lUL-tallk- [Kjdy; of fm suji|>om (1 

i-laitittdtjr ..r clHimrtor. and kwwvu rdienona-hn anm^in^f to inillnite 

tlint a na n- earlafloii hi riic «la.. of lm iJiirtlel.^ wivi- rtse m a vnrletv of nisoti. 

various ... cat, Ik- snI.J.smU . niy. 

It nmhiMe fla.t ll,e 4iunleJc.« a,km n.m etfcMIvc relatJons to 

ihe sininlliT vlbrjitioiiH of fliti oiIiit 

I niuy reminiJ yon timt ('urailuy came to the condnsion that the 
vartety in Uie mdors pn^mud hy gidH mnier various con.litinns is 
d ic to Ihe of Its part Ides anil their stale of aggrciJuti.H,. Knhv 
gloss or riihy soliilinns he [iroved are not true H.liilhms, nor 
they mokcular HilfiJSions of gold, lint they contain tlie metal in 

bean, of I git. llirmfih the kmdnc^ nf Sir llenrv U.iseoe I um 
.thle lo cMibit to yon some of ilic original rribv-m>id nit*i.arations 

him hi hnniiljty at the Royal Institution s,mie v™ra Mnn- his iWlIi 
By means of refined ami iiigeninns optical met hmk Zigsimon.lv iin.I 

; udcmnpf mce ... making tlw nttraniicrosmpic puttides 

itoibfe m l]„. as .iilTraotmn di.k.t tl.nv have, furl her 

intensiti of their PeJlectjon calculated their iiiiaf. In ruby glass 
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the size (if Ihi* jmrticW in rlifferent sjA-eimeiis wiis fonml to vurv 
fi-om 4 to i!ll millTonths of n luillliueter. Xo jvliitioii wjia fouiul to 
JifiM UtH-fH'ii tin.' odiiir of thi: juirtir'lt’s urnl tiicii- hImoIiiIo hjjsi', 'I’liis 
(Wndipsioii in in flim-l fonmutit thui of Furtuluy's IM-Iief, iilmnU’ 
Ti.'fcritt<l to. Mr. .f. Miiwi-ll toirnctl Inis rm-iilty tlmt I hr 

color of iiieltillic frluA'o.s iiml films ih tlrti-miineii. nut only hv tin* 

iifjsnhitc sizo of till' jnrtnl Init- nlivo hy I In* |>ru]ioniim of the 

totol Volniiit' they iKvijpy in Uir rnoilinm in ivlin li thi-y tiro (iiiTiisoil. 
'iho crsiiltsi of (iiimHtV l■illonll|tion^ fin- in rlnsj- n^iHOm-nl with 
n nnnilM'r of ihr olist'rviiEiniis on the txiloi' tniii iJiif'cnstrin’lnn! of 
tJiin inoliii tihits wlitrli E lunl nfn.'jniji' rconrilcd, iokI ilu'v iJip[MiOr to 
iiir to Hif|njl_v the e\[>tjinttll(ni of nun'll thiit hiul iijipiriii^'il 
liofon-. Jl y own oksio'vat inns Ii':ul mo to thinli tlmt tlie urtiitiJ mirro- 
Firopic [HIrtides wfiirli tire to In- tuvu, ain] tlm Im-frer of wiiidi run 

nlsn hr lumsiirwl, in lilnis tinil solnlions or siis|H‘iisii!ji.s, ilo not in any 

way rejjitisi'nt tiio ullijiiutu ijiiils of slnirtnru wliidi are ni)iitrt'(] 
fill .Mr. (rjirnett. s tlirory, hut fhiit iht'sr [iiiHit'li's lift" iij^i;i\?[jiiteiJ of 
snijillrr units Ini i it uji in iiinir or Icsm open forttiiitioiL 

Jhftt Si n'iiilitrly opjitpir sijfi.stiitn'r, iiko [yilil, mat' Ih" so uttrnnntittl 

•hill ... ill o|Mm formtillon it luTomr.s tniiispiiiviit Ls 

contniry to alt oiir os.-sk' tat ions nitii tlir same opcnition wiirii iwr- 
fornirtl on IniiispureTit sntisliinces like «lasis or rrvstallini* salts. 
The fiimiliar e.'ijHTjnK'nt of n nshinfj h imiispiimi! nystiil into a 
iw-rfettly o]>ar|ne jwuviJcr wonhl not ]jn-|nm. ns for ihf otTit-t, of 
mi unto siilHlivisioM iiu tlir Irunspaivm-i* of inrtiils. At first it 
nii«[n U' siipposi'd tinil this ilitfurfiii'e is ilur to tin* very I'oti^rh 
ami iiieomjjlotr Hulnlivisioji of the rnstnl hy rnishino; hut this is 
ntil the (list!, for I lie jH’fh'ctly iraiisjiaivni oxiile of inuoiiesiiiTn niav 
U* oiiliiiiKd in II Stiiti* of alUmmilion romijaitihle with that of the 
gold hy alloii'iii;; the smokr from hni iiiiijr maj^'m-sinni to dejiostt on 
n [.'lass pliite. Flir Jilni of oxiih* ohtahirii in i|ii:s way is found to 
Ih< hnitt lip of particles ipiitt* ns miniilc as thosi- iif which the [fold 
filtii.s arc I'oriiposcd. yet the opiidlj of I lie oxide film is relutivdv 
imji'h [frenter. Tl ie inimite part ides of the ilidcelrie, iiia-jnesimii 
oxide, sentter mnl illssipale tile lioht waves iiy n-ja-iitnl n^th-etion 
anil refi'in tioii, white the simihir piirtidi's of tli*e inetalUc rondiietor, 
pold. iirt us diK-trical n'Soiiatoi's which pass on winie of the lij^ht 
wavi-s ^vhile rdlectin;? others. Sfx^etniehs of lllms of gold and silver 
and of nnigiier.inm i^iihi are eshiliiltsl on the tahte and on the Ian- 
tern .s(:reeii. M'hen the uietallie pnrtides nrv in this sinte of open 
formntion and n-huive li ausiiaivinv, ll was found that the eleelrii'iil 
coildnetIvity of the tilms had riniipletdy disappeartHl. ['’ilms of 
this dewrijition were found to have ii n'sistnnee of nier l.tXkMiDO 
megohins as i-oinpured witli only € ohms in tlie ujetallic rofleetitig 
ccnidiliuii. 
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IN TtU: JftHJI) NT.ITK. 

^ly i-xaiiiinfiJ ion of ^olil til ms liskI surfsu'i+s bsis tho fact 

tlinL dLirin^ |H>1i>|]ii|i^ ilij4iirlje<l Hirfju?i+ iiliii la*!mvi*5^ i-xsictly 

like ii lii|UHl iiinivr Like iif iitirfutx* leiisioii. Al tcnijjerBttires 

fitr Im'Ioxv ihv melting iioitit iijuleriilar lUHvement Uiki^s |ihux> iimler 
JHLi'ljEiiiiml ami the riioliTiileM tiunl to hiNij> uji in iiiintJte 

mnnikiis or niiUiMked drrvjslH.-^^ TtiPSi^ tiiimjre inoiinds an* ofk*n 
T-hallow that they am mily Ih^ drtix h d wimii Elm siirfaia^ is illniiii- 
iiati-il IkV an ititeis^i% iililii|uely indiLeiit Imaiiu of li^ht, I have csii- 
iiiateij thnr inintite uhieuhIs or tnin hr sixm in this ^vav 

in iiliiis nliirh sire not lUiirc* ihiiii n to |n nnmiEiiillirimNTs ]iy thick- 
nc-’^ A iilin of ilkis atlirnnatioii intiy ixnttiiiu few eis Ion lo iweittv 
n\ijlcn]lcs in its thickness. 

WUini iiifMleraitidy tltiu Hltiis nf *^iyU\ are sii|j(K>rteil nri ^rhiss ami 
heatia] nt a teiijp<?Fatiire of 100 to oOO^ they Ihix-nnic tiaiisliia^nt. anil 
like fnnns ai^smneil iiinlrr the Jtifluent'e of snrfare teiisioik 1*1111 Ik* 
rf.*airily by EninsmiEliNl li^ht. h was in this nuy that the !h*an- 
lifiil hill pnzzlii]^ spienhir iip^miriLnei^ Iky iilklu|ne]y n'tlE*ilal li^ht 
ivus first oX)jliiiiUHl as dm* tn the ffrakkiilntifiEi nf the sni-ftiee tiinler 
till* hifltJeniA* nf stirfaiT tension. PhotFfc-initTn^Tajklis nf these filtns 
an* exhihital. 

Turning now to tlir nipcbaniotl |ir(i|x-rlirs of nirtiiK wo Ihul t]i;it 
golil ItiiH pmviil vtsi'If of gmii vuliu- In tlit tiivo^tigutingi of r^iiiiP of 
It hiiii long Ixfji as l!n? most iinillriilrlo nnd ihirtilr 

of till' nirtal-*^* wliito ll!> rti^'iiiiruil iiiilitfoi't'ntH' to j>ri'?^^rra it io 

n ‘hite of iiibtullit; purity throiigliotit iiny prolnugi'.l ^-rits of o|Km- 
lilklis. 

Till' iirtilirors in goUl iiiiiht vory rorly iiiivr b^urnixl Hint its innllpu- 
bilily iintl ihiHility iin* not (iiintitu-s w jiirh iioloHnnuir ^nrvivr tho 
o}H'nit)ons of hiiiniiii-riiig iiiiil wiiti ilmwing. A pim^ of «jft golil 
Urnlpti inio II iliin pLilp citn«ii nfti rrnniiii is|i)al]i' soft ijirouglniuit tins 

pnai-.^s. loit sphwls with int-rtuslog diflTruJty .. . tln-"h.urn 

If rtirHowly Ivtttph, it nijiy rvni lirvclop rnuks nMiini its ftlgrji. 
Uf insiy n;»inmo thiil llir nrlifiivrs in gulil rrry sinm lUsi-iivfrt'tl tlnil 
Uy Inmiiig. thr inmlctn-d inotnl might iv*stor,.,i to its ffirnier isiioli- 
I 'koji of s^kftnt'ij^s. 

In ennm*etioii witli the stmly of Uie inierometallnr^y nf iron and 

Sti'i-l tlnring nwnt yturx it jmr i|,^g auDenliiig 

iH as (I mil- ussisniitisi with thi- growth nml ilrvrlopmont of rrvslol- 

liiu- gniiiis. iitiil iVifi'^snr Kwiog m„| yf,-. tiosenlniin hiivo sho^vi, 

that iivr]v;lniiii is if not iiiViiriiihly, nsstM-hitnl with thr dt'- 

furimilion «f tln-si- m-^ta!lihr graiiLw by nlip^ m-rurring ulong onr 
or inon- rh-nviigo plnnrs. This hyp.rtln^is, ihongh woll siipportiHl 
lip lo ii raoht I>y luirroscopiir otisfn iitioiLS on ,i vnrirty of inotiiK 
offris m, rxpbniitimi of ihy miLurfll urresi of iiialk-abi'lity or iluc-^ 
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ilHly li wlivn sht‘ rtvrr<(nni> Imi.s iviiidsrtS ii \KymX sit which 

ciystnlliiH' tkjv siiih to nil npiM^aniricc^ only s^lightly <le- 

fnnsicd. Ai tliiK; FtafTP in no olFvioiis why ihc ^iliJ>|Ji[l^ 

of the cry-'flu I line Iitninllsn .sluuiltl not contiiicic under the 
iivliicii laivi" inilhitiNl iL Hnt fiir fi-oiii ihi^ li^dri^ llic ii rchi- 

lividy of prudiicos little or jice fiirthcT yielding 

I ill (]ii> lin^iikiii^ point is n^uclux! aud rnpliin*^ takes plinx*. 

Tln^ sluily of the SLirfsiiX!i elhx-ts ot poEishln^^ alrt^ady n-forred to. 
Iisnl sliiswn thnl (Ur lliin snrftnx* film n^lsiiiipil nn \rtivi' of rTysiallinc 
-tniHinv. wliile it hI-hj ^nive the deart^st iTniicatioiuH llnit the mdal 
httd pn-^i] tUmn^h n MiiiUeI condiiinn Itf-fom sciiliiiir into, the form-s 
pri^sTTilaHl hy siirfac'c* ti^iisiniii. From this it wns mi^iEixl tlnit tin* 
c(illdijions wliifii prrvsiil at ihe oiitci* siirfmx* ini^lit i^]LiaUy prevail 
iii ult iniiei' SLirfiui^ where iiioveiiiL'iU had laxuiTtaL sij that every 
di|.> of one i.TysPilline Lanidia over another wonld cause a lliin tlliii nf 
(he nii'tul to pas> Uiiou^Ii the liqiui) [ihas*.? (o a nmv and noiierystaU 
lino eonditinjo By ulpsi-i vjilhins on the i iTcrts nf la>atinfr ]nin? gold 
foil i( Was foil lid dial I he nietal reiivln^l its hardi-st iiud least phis^ 
lie ronifiiion only whei^ silt oLihvanl trjo^es tif crystalline striit'tnrc 
lind disjipiw^iirixl. Il wnsalsn nstxolained ihiit iliis roni|ilele destruc- 
lion of the crystalline iLinndUv and imits e(Mihl only i«' iuTnni|dislicd 
ill the layei's neiir the snrfniv. for the tiardened Hidjstanix^ pnaliicxal 
Uy ihv flowing nmlvr die hammer a]qKMrs to incast' and prota't die 
ervstiilllne iinils Jifler lliey herome hrtiken doxvii tti- a t'erlain si^!L% 
Ity carefully etehing the snrfaee In siugt^ liy nicaiis of chlorine 
whaler or n.dd em|I1ji; rt^giii (he snreessiive hiyers Iwliwv the surfjicC 
Wk'iw ilindoseiL d’ht* -nrface ilstdf wsis vilixani.s Ih^noatli this was 
si layer of iniiniti^ grsimdtvi, aiul lower still the distorted and fnx^keri- 
IIp remains of erystjilline hirndhe and groins were emlwslded in a 
>iircnns anil grsiniilar matrix. 'Hu' %irreons-lnokiiig siirfawi layer 
ivpvestails lIm^ finiil stage In the passagi^ fixaii soft to hanU from 
|■|■y>tallille to amorphons. By healing the heateii foil it-s softness 
was ntsu>rt>sh ami on etetnng the atnicaleil irielal it wsis found that 
ila- erystudhie struct me also was fidly restoreiL rhotoiide nigra phs 
diowdiig lhe,se a pja-arulings are e?£hihiu'tL 7die,si> luicro^^'opic ol^- 
H'rvnliiais were fully eon finned hy riiniing well-marketl lhrnii€>- 
eitS'lrinil aiat eh'i'tr-o-cliemiral distlnetiims la^tweeii tin- two fiPi'tns 
«ir EJiatah thc^ Utint and sr>rt sir die aEnor|i|ioii-s ami lIjv rrvstalliiie. 
I’he deteiininalinii of a ilidinile iixtiisilitin 1pm[>eraliire at which the 
amorphous iiietiil posses into the rrystalline rndtd fiirtUej* conlimis 
(he phase view of haniening hy ovet'S'trniii and softening hv an¬ 
nealing. 

It was siibscqueiitly provLsl that iJi^c pr&fitrfif from ert/ff- 

fi> hf/ mrr/ianJrtil otuf from omorpfiOim to 

rfyittofNuf Ay ftrof at a fh frutfr fmtt^ofioH tvmpcf^ifrire in n ^rnend 
on^ w/ik A is posifi'ssrd hfj tTp^ftdihe nt^ikts wtiirA do not dt'com- 
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jHii'f tit rtr TnJaif tfifir frmfN-niturt\ 'I’lu* of 

Lhk fueL I VfiiLiin' lo think, piilHh‘>i it iiiorc tlmn n [nit«jiii;r ivfoi^ 
tJiiT, It iippi’iirti to iin* to iituiiti tliitt the tmtisition fiv>iii iiniorphoii!^ 
tOLTY^tiilliiio isLiiiillfd to tiiko its pliico with ib^ ollior irititt cliHiigesf 
of Mutt-, tsolitl to liquiii, liqniil to fpiN. for like llniso, it marks a 
fhunge in the nioiti'nlur iii-tivity which oixiii-s when a L'ertnin k'ln- 
porntiiri' is reaclnsL It is entitlisl to take this ptais» therr 

is every itidic-ulinn that ilio cimngc' k iis peiiei iil in its iKitiirr as iht- 
other duniget; uf stiito, Iknupare it. for Instance, with the jtllo- 
ti-opic fliiiTiges with wliicli chemists hav*- layn fiiiiiiliar. These an* 
for the most part changes which arc spccijil to jiartieiilar elements 
or nitnpniiitils atnl mv tiHkially chiSAil witii the chemical j)ro|X‘rth*ji 
hv which the sntiHtanccs may Iw distinguishes I from each other. 
Very difTcn-nl. is tlic ujiinrphons cry stal line clinnge, for although 
in fNirticnlar caHCs it may hnve liecii oitserved and ussoi-iuleii with 
silloiropic chan]^-;, yet tie- niiiscs of its (s’cm rcnce nee more dwply 
roiimleil in tlie rebtions hrtw^Hii the mole+nh's and the heat energi' 
hy which tlicir immifohl proix-i t iin> snec'essivclv mi folded sh lein- 
tamtnre b raiswJ from tiic fihwhile iteio. At tli'i.H transition imint 
we limi min^lves face to with the lir.t .slirrings of a s|ierilir 
din-ctive force hy which the fjlind colsesinn of the mobrnles is 
ordenxJ and directiHl t.j (lie hnllding op of tin. most i>erft'et gm- 
inetric forms. It is hunlly [Me-silijc any longm' to regard tlie stHhility 
of II *-rj-stid as still ie and inerl and iiidependenl of tein|H>r!ttiire. 
Ibiher iiiiist its strtietiin? and sviiitiieirv he taken as the out wan] 
manifestation of a dynainie fsinililniuni Itctwccn the primitive e<e 
lu^iion and the kiiielie cjiergi' iifjj)iijte,| |,y heal. Kvt-u b<fore the 
discovery of a dcfhiilc lempenitnre of tratisiltoji from the utnoi-phon.s 
111 tin- ei vsEidline phase we fvaii Jo oiir lumds the pnaifs tliiil in eer- 
htiii .‘iis.^ the i-rvstallirio state (im Ik* h state of dvmitnic nillicr limn 
of static minililiriiitiL rho tratisitimi of sidpinj; fnuii fhe rhomhic 

to the pnsmaiir form sii|>|>li(..s on ..pie of crystalline stuhility 

whirl, iiersnsts only between cvrtaiti narrow limit; of |cm]K>ra[nr;. 
4\t<hm tlii'Kc limits the eryslul b a 'Miving crystal." if one miiv 
iNirrow uii analogy' the organic worbi. It can still grow, and 

It will iitidiT iwote-r <wnii;tions repidi any dnniiige it may n-ceive. 

The passage of the same Mih*1urice tiirmigii hcverHl' eryslnltiue 
phi,'s*s. vaeh only suihh* over a limited riinge of lemprjilnn*. stmnglv 
.■^[ipjHn-ts the general (Miiehision dniun fiiom the ervktciate of a :|a- 
hility Icmpenitnre b*twcs*n (tm arnorplioiis ami crvslallitie phass*;:. 
rtamely, that the enstaJline arniiigemeni of tlic jimlia^les n^mires for 
its active r.yistem'e the particular kind or rate of vibration i^virre- 
^^pondnig with a H rtaiii range of tcmperatinx.. ivlow (bis |«>int Die 
cry,stii! may iHH-oiiie p. nil jiprteLiriimt* a men* pseiidomorph with no 
powers of aetive growth or repair. But these tmwers «»* not *‘X. 
tinet—they are only in nIicyarKv ivady to Is* willed forth nmbr lie* 
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eiipr/ri^iiip influence of luint, ((‘nipfiniry nticynrn'e 4?f the limit' 

uelivt- propci'lies of imitter strikiri^jly illu^;triite<l by thceerly obser* 
vntiutLS (if Sir .JniiiC' Dovur lU llie lioiliii^ imiut of Ih^uiiJ air, anti 
more ntt'UiJy ut tbiit of liijiiid liydroj^eiii At tJie liilter tcinpenitiire 
even iiffinily Iwromes intent. In metals it ivhh fouiul tbiit 

the chnnf^w in their i»}nBiea] pro|’H‘riies liinufrht almtit by tliese low 
tHiipen)tlilt's me not ['leriiijinent. but oiilv persist so long' as the low 
teniperntim' is intiintuineti. During tlie pnst year Air. It. A. lirnlliflj 
has siipploineiiteii iliose curlier it'sulls iiv ntiikitig a rerv coiiiplete 
senes of oliserrutlims on tiio elTeot of eooliiig on the tiierhniiieiil [iiiip- 
rrties of iron niul its nlloys. The trnju-Ily oiul luinliie.ss of llie pure 
miUitl mill its alioy.sal the imliijary lem[Uiieratiiiv ami nt — IHii® have 
lieon itjiti|>nrril. itiiil it liu-'* lieen found that these i]inilities nit* iiivaria' 
illy eiiliaiuttl nf (he lower tem|H'riiliire, but tliiit they return e.tiielh' to 
their fornirr value at (lie oitlinnty temperature. Ily the men? ahstrac- 
Ijon of heat lielwucm the teriiptTiitures of 18^ mid —IS*)' iIh. tensik 
'tit'ngth of piiri* metals Is raised rid to IbO lau" (t?iiU fn piilt' iron tlie 
iitereuse is fitiiii f>3 tons jx'r -Htiuiire ineli »t lS-= C. to hii tons at 
in guhl from 15■] tons to iJU'd tons; iind in rofiia'r froni 
toiis^ [o * 2 ( 1 ' I, j bi,^ jnerL'ie^' is iiijl, t thinks due to the eloser approvi- 
Uiritioii of Ihe molis'uies, fortlir eiK'flictent of exjiaiision of most metals 
Ix'liiw ii" is e\(riMiieIy siiiall. Xeither is it due to [H'rnniitent elianges 
of iiioleeiilm- anatipenii-nt or Kggn'gatiom for Mr. fladlleld has 
ohiaiiteiJ a piTfertly sniootli uiid I'eoiiljir riHilijig eiirre for inm 
lietwf'i'n IS* and — IS:*'', and there apjH'ars to la* no liidicnttoii of the 
e.vistenre of any critical imiiit ia-tweeii thi-sr leniperaiun'.s, Knrther, 
the roinpli'le restoratioti of the original tenacily on the ii'liirti to the 
liighei tent|x‘ratunt shows that no pernuiiieiit i»r irreversible rhmipv 
has fh'cnrml iliiririg rooling; Kverylhtiig therefort. iudimites that the 
iiiereiisc uf tenitrity 'iviiirh ocrtirs degn'e l>y ilegivi' lus heat is rcmoviHl 
i.s due to (hi- ri'diictioii of the reinilsive fnrre of molecular vilinitioiu 
so rliiit till' [iritiiarv ooliesive forcn' can assert itself more and more 
completely as the iibsolate nero is ap|jroarhed. 

The TnetiiLs exiieninented with hy Air. Iladliehl were all in the 
amiciiled or riwstailine condition, so that tim iiioleriili's mmst have 
exerted their nmtiiul attractions iilonj' [hr ilirerit'd axes projier to this 
state. It k to la* cxpeHiii that simihir e.v|aTinients with the inetiik in 
tlie niiiorphoii.s stale iiiay throw light on tIm question whether and to 
w fill I extent. I lie crystalline state depends iin a dynamic isiuilibriimi 
U'tw.vn the fonvs of rohesion and repidsinn, or whether a diri'cted 
coiuisjon I'xj.sls fully develoiwd in the molecules at the ahsolute Kern.* 

« Since the iilk,ve was written „ mrl.-s ol,s.'rviiHaha has liei-n nia.le L.n ttn- 

... *’'■ f-f'>t'*‘ratiirf ..n ila- teaurliy ,,f prim uietiitH In Hu* aaioriUH.iis 

o.lainIon. Tlii-se olHervalUiii.s w ill rorui I He aiihj«.t of a «u«irjite ... 

ti» llll' H'lieillll-Jil 
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'Mic pill? 1101 iienu of till- Hoilil ^liiUf ilirnw iiii inti‘n>7;titij2- lifjht tm (lio 
]Jik‘r|)liij Ilf tln' Ittn jL'ri-nt fonr:^, ilif priniitiiv m- hjind nilicsion 
wliifli iiiMlitiputiHI ;if till? lilisohitr jiiKl lilt" iv[iiil>ioii 

to till' iiioliiMitar viliriitioiui which is hy I.. TIiLs 

ititerjihiv vn- know niiitiiiiii-s lIirfMi"Ii tin- slntps wlik-li ijiicmnl fill'll 
iithw tis the ii'iiiiMTiiturv is niiseil. till a poiiit is mu-lu-il iit ivliidi tins 
inoUfiiliir iY>|)iildi>hs so far nntwoifjli the djlifaive fom- tlitit llie siili- 
stanw Is'liiivt's liki* it jawfet t friia. Tlo- probloiiis of niolet'iiliir ctjiisti- 
liitioo rtiv linin' likely to U> I'liHL'idittetl hy it stiiiiy nf ihi; Htiri’t'ssive 
tlHtfs iH-twmi the iiIjsolMte ai-ro ami tJte viqMH-lstiti*; n'tiitM'rntiitv t}i:iii 
::l the npjwr iiiniies ivlien- [lie state iiIoIh' prevntls^ The siht- 

jilk-hy of till- liiH-s wliit']i ■foviTii the jiliysiinl Udinvinr of n jierfwl 
f,-ns is very iitlntriive, hut ive must not forj-i't that this siiiijilieity U 
only iJtK-^ihle ImviihsI' repiilsioTi IjiLS -si iiearli- r>vm-oiiie eohisilon that 
llte latti r may U- prm tii iilly tj^ton-fl. Tlu- nttiio-tireiiess of this sini- 
plii-ily -shouM not hlim! us to the fart that it i» Iti tlie iniihlh- refrloii, 
when- I lie ojipositi^ font's are luore iienrjy in|iui 1, that the most inter- 

isliutt rttnl flluniimillojr plieiiouiejia are likely to ..I. The uppli- 

eatioii of the -ns laws lo (fn- phi-iintiiemi of snliiliim ami o^tioisis 
appear lo U- one of those etises in %vhie]i an atinietive n]i|N’iinini'e of 
sim|ilieiiy in the ajipareiit n-lalions may prove I'eri' inisleiiilinp^. 

Ih-fore iKiisinjr from the siaieiiilly metallic <|tialities of froUl I will 
only mtbioil you of tlie importaiil part ll has pin veil in then-sea relies 
on Ihe ililTusion of nu-tals by tire late Sir Wiil'iain KotH.rtH-Aiistin. 
aiul 111 thoer-of Mr. Ilayem k ami Mr. Neville on the fm-Kin- points of 
rolnlionsof f^iltl ill tin. whii-h let] to the iv-cfi^jiiilion of llm mouatomie 
iitiiUiru uf ilie iif 


IX -SJH.rTJiiN, 

It Iinf? neeiirre*! lo me I liar the pmctliH- of the evaniiie prowss of 
Hii e.-ttrtn'lioii pn'seiHs ns with .^■veial new ami interestitifr iisia-ets 
of the prolrieiiis of sohitiom As yon are aware, ilio is Hrst 

ohtaiueil from thoon. in i|u, form of a very diinte solut ion of i vani.ie 
of iMifi ami potassium, fivmi wliieh (hi* metal lias lo U* seiHirate.l 
eiUier by passiii(i it il,roti-h 1m«« IHIclI w ith Kino shavines or f.v 
i^liTtrcalysis iji IfcirffL* 

The solution as it leaves the eyaiiMe vats iiiav iNinliiin cnhl witnil to 
TOO -rams or more per ton, ami as it leavt-i the preeipitatin^r li^xi-s it 
iiiuy eoniain as lillie as t or * ^mnins ami ns „m,;h as 20 ^rraim^ 
In the In-atmeni of slimes imn li hir-i-r vnhimeN of solution have to lie 
ileall With, ami in thb nise solutions tvuititiiiijifr IR pmins in-r ton 
.iiivv tw-en n-#rnhirly |nisse(l ihronpli the pn‘(?ipitaliiiir bnves. their 

Cril.! rontent la-,up; rerlmwl to y -mins per ton. li, ..I nun.lar- 

we may say that 1 -ram of poihl is m-overeil fnan J enl.ie meter of 
-Olntion, wink- 0 ‘ 1 gram is left in the HoJiuion. Even from the point 
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cif \h'V^ of lilt* |}hyf?i(?iii wo nro lioro in prcwritx' of s^^hitioi^s nf 

jt vuty riMiiiii'kiihk? iWiliT nf ilkliiLioiL .V ^^ulnLtoii 1 

|)i'r itiJ nivti-r in round iiniiiL'vrs X 'IIW.ODO^ uriH iho AVi^ukor 
lion miituiidn^ 0“ 1 ifnim iri li iv ifiiivi^nirivl lorrjnrndM^r 

llnit 1 !to lEiltiT rontnins ii litlir tnuR' tliun Ij ^^rEiitis jH^r ton. In r\|HT- 
iiiH^nts (in (hr pioprrlii'?; nf ililuti' vKiIntions ihv i-xlrrmr point of dihi- 
liui] wsis it^iifliiH] hy Knhlriius<^iu \vlui (^^mpkivril H^^jlutiutis fxintdiniii^; 
I IfHLiHifi (if 31 frrjiti] iinifoiNiIo of i^ointe per litcT for Ids ixjriilnctivity 
rS[>i‘rii>ieiilH. TlirSL* siiliitiniiH wm* ihi'Tidtirt* X\vu\^ stmiifr \in iho 
p:nld wintinn ivitfi 1 ^3irn jj('r fttibic mentor aiifl liO tiineH ns istrnii^ as 
iho nioivj liilnlo solution. This fne^t innsi Im- luy I'xrnsi' for iiludii^ 
(H^fori." ycni thr n^nUsof u frw sinijilr mlriilulinns ns to tli(^ inoliH-nkir 
(lislrdiiitiDu in thesi' soliitinns, widish Inivt? crrlEiinly fjivt+n mv an 
nntir(dy ut'w viinv of ^vhnt coiistitiitt's :i ii^nlly ililnty s^dutinu fnnn iht> 
nK>]crnlnr point vir\v» 

In estimiitinj^ tlii^ ninnlan' of iiiolmiU^ in n ^iven vtdnnir uf snlntion 
ilj(? ins'tlicKl adnptc’d ih tn divide (In* S|iEsct* into ndnnt>i' ('lEfiEoil (^4ly, 
fiiiih nf ^vhit^h can exactly CF>ntaiii n sphertr of the (]iiiiiict(,>r of eIu; 
mol4!rtilc. Ell ihiy tviiy n t'oriii of jdlin^ for the inoh-intlf'^ is asy^nnad 
wliidi, EliEJii^di not the chfc>i?s( ].ios^iliK% nuiy i|nite [>ndndi1y ivjuv^nl 
the. piliiij^' ot vvuter inoU^i-nlry, riikiiijLr llie rnolrcnkir ilinnieter as 
iidllinii'tt'rs—a fipm? which is laissihly Um snail I for t he 
Wiil('r nudeindcs and t<Mi !ui%a‘ (nr the ^nid^—it is hajiid tinit a riihi*: 
ndlliinctcr of S4:dntir.m rimtaiiLs !:ir> X moiemles;, nr tin (|inidrIL- 
lifUis. Th(' hciid of an Didiniiry pin, if it were spherical- wnuJd tnivc 
a V(dijinc of silmEit 1 cubic millimeter. 

If tln^ wnter luotecules trtjiihl Im? nriimpcd iti u sin;r1e mw, each 
intdiTiile just touching its iwo nenrrsi indghlwirs. llie length iif ihc 
row would Ijc feihuiK^ters. A llin^iid nf tliesi* fairy U-aiK 

which onntaimal the iiinh('iiles of nnc very stiiei!! dfijp of a ml nine nf 
n cubic ndllinieters wnidd nnich from the earth to the sun, a distance 
nf alKiiit lnO^OnO,(MM> kihitiicterH. 

[n II sfdutinn eoniniidng li grains nf gold yu'-r tori* or 1 df^^igrarn 
]aT eiihie nietei% the mtio nf gold inniivnieri tn water imdwitles is as 
1: Kadi ctilde ndllinieter sif i hc sointtniu lljej-efni’e, e^in- 

laiiis N) gnld nioleetdes. If these nrr nnlforniiy distrihiiteil 

thi-fiughont the stdutinti eiudi will U- tdxnil 4(H1 miernmi Him del's, nr 
I 'hOiKXJ nf an indi. from Us nearvd neighJwu's. I’his is not really 
eery widi' sjaicing. for the jinint nf the sewing needle would 

enver nlx>iit giilc] nmlet'iiles. 

If a eubie nider of !;^>li]tion conhl lie spread oat in le sheet one 
molecule in thickness it would cover an area nf IJVRO yi]mire intk^, 
[iri(I iin^whcre in tbisartai would it Ik* piie-tsible to |]nl rlnw n the [joint of 
the nmlh wit lion t ioueliing snmr hundreds of g<dd uiol(?cules yiimul- 
tEinmnsly. 
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Acifirciiiiip Prnfi^si^r Livpi-sklfju, f^oa ivjiter contains on tlip 
iivrntpMiimiit I jrnun of gold per ton. If thk is tlie tuse. then the 
iiUivr figures for the (iiintfl oviinule nolutioii apply wLtJi <.nly ii 
shglil imKliticiitioi] to 'iviitcr. N'o drop, iiowi^vi-r sTnall ii nmy Ije, 
nin la- rviiiov<.>d fmm Ihi: ijcpaii wliii ii will jint iniLtiiiT] many mtlliuits 

of gfdfl itmlividoM. timl no point of its siirfiiw tian Ih- .. whirh 

ifl not thickly strewn w itli tln sc. I->om ihis nioli-eiilnr point of view 
we must reuliiM' that out sliijps liu-rnlly Ihkot on a gihltnl (ataii! 

[■'roin time lo time mivonloroty nrist- wlio attemjjt to Iniineh ui>uri 
this gikhsi iMt>aii gns<‘awoilliy s]ii|w fieighttsi wi(li the livings of tin- 
irijf^lmg jtivi‘>1or. In older th«l nothing whit-h Iols Wti said here 
JiiMV tempt miytme to rontrilinte to the freigtning <if ihi^ dtips. H 
fill' hasten to jioint out that tlie vveakesl of the cyanide solutions hews 
ivfeni-d to is richer in gold than sea water is mi>orted lo Ik-. Tin- 
pnirtical cunchihion from this compari-ion is siiflu-ieiuly uhvions. ff 
the tyaiiiding ex|a>ri, whose hiisinesw it is to extract gwii] from liilute 
sotntions. fimLs tlmt it ihaw not piiy to «irry this exlinetion t«-vond a 
«>iitxmtralion of ^ or tl grains jur ton. even when the .solution is 

already rn his liatid. ami when, iheivfore, the costs ..f ..re 

III. tlieii- niiiiinmin, how can it jHissihly jjjiv to Ijcgin the work of us- 
traelion on s,-a ivtiter. a dilution of ouc-harf the ririim^s xvhieh would 
Imve to ini(H>ni,ilwl ajiii irented by iiict!i(H|s whiel, i-oiild not fail to la- 
monpcostly m IhIkw luul materials limn tlit- simj>lo prtKv.^s of/.In.- lms 
pn-ejpitaljoii f It is gi-ncra!ly unsafe to t*io|!h‘wy, hut in this cils*. | 
am nish i-nongh to risk I he pretlietion iliat if ever the gohl mines of 
the rrnnsvaiiJ an-shut up h will Ik- ow ing lo the .-oiniK-tition of 
I hc^ gitUi n^Hirc^is nf t hv otuun. 


In thi-s.^ ailoiihilious w ith it-fereri»- to the dilulo cyanide .solutions 
It IS as.siminl that the gold molecules jire iiniformiv distributed—thal 
(hey are pranhidly .‘Muidistanl from cicli other.' TIk-r- apm-tin to 
me lo Ik. ronstdmdile doiil.l wliether we have m,y right to make Ihis 
u-^nm|ith>m Ij-aTingmit of aaxumt for the moiuent Do- notion of llie 
water nmliN iik-s. it would aptK-ar tinit as long ns ihe gold moh-ciih-- 
a^ so titimcrui]^ tinii ti uiiiform distrihution wonhl hringr ihem within 
IJit- rftiigii. of each othej‘,s iittniclioii. wr f-an imagine tlmt all snli- 

im-rgi-d molecnies would Ik.- in.. so far as ihe alt met ions of 

then mvn ktm art- coiuTi-m-d, iK-ing snhjet led to a imiforni pull in all 
dm-ctmijs. Ihis Ruidition would tK^rtniidy make for imifonn dis- 
trlhulioii. Rut when the dislanw l«-twi>en them e.-ewt-ds the ranee of 
the iiiohK-iilaf fom-H. tl is evident that an entirely new condition is 
'iitmlitc-cd, mid It seems not imprebihk- tlial liie widely distrihtu«l 
iiokKriilis, would lend to drift into clou,Is in which they an- firmight 
iMK k within the ranip. of Tim lurige of the eohesivn 

funxis 111 water and aqueous licjuids is usmilly tak.-ii from oti to IfKI 
fiiitromiJlmito, mid I mu diriiHi^Kl to tldnk that ten times ilus 
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aiiiOLiiit ^v<}|j|(l licit he jin o\ct‘i’^ive of tln> rnngp iti flic case «f 

fjiiItL If I he riiiipf for giiht be tnkeri as J>00 micTuMiilliinetprs. then 
the nioloculcs of the dilute ffohi silutioii, whicdi arc; sptxcwl at 

JOtl iiiicnitinllinn'teiN .ipnrt, are j'list ^Tithiii the nmjtv of earli others 
nttmetion, and t heir distrihiition is, therefore, likely to be uni form. 
Blit by 3 further dilution to Iialf ettneentration, the eqiiilihriimt would 
tte liable to l)e ciistiirlH^l, otitl Jeiisc.-r clouds of gold molecules would 
l>c forniisJ, with less dense intervals lattwecn them. 

In prejjaiing tlie zinc boxes throtigh whicb the gnld solution Is 
passcid, very grt'af care has to be exercLsed to insure that the contact 
surface of the zinc is used to I lie l^esl advantage. U'ith this object 
the paciting of the zinc shaving** is so managed that tlw solution is 
spread over the zinc surface in as thin sheets as i)ossiljie, 'I'he object, 
of course, is to bring as many of the gold molecules as fxtvsiblc into 
actual coiUBct with tlio zinc. Tlie gold moleculi-s found in the solu¬ 
tion leaving' the boxes are those which have not IjM-n in contact with 
the ziiio \'et we have seen tiiat these molecules are still .sn niimerous 
that they are within of an inch of each other. If ihese runic- 

cities are jii n si.atc antilogoiis to the ga.s4^ous slate, with diffusive 
onergy of the sume order as that of ihe gas mnlccmle, it is diflicuk to 
iRiagiiie how they can esenjx' without coming in contact witli the zinc 
surface during their tortuous juissage.through the boxes mul Tjeing 
dejKisitcd there, \el they do escape, even when the velocity of tlie 
sol 111 ion in passing over the zinc surfaces is so slow as It) conti mentors 
jier minute, ur 1 'G miJIimelCirs per 

Wv may itgard the midition of tln-se isoliited grdJ molwules. or 
Ihe more complex jinricyanidc of |shiussjnjtt molmiles, us typical of 
that of the sol me iiiokcuhsi in a dilute solution of any non volatile 
soJiiL They are uolid molwiilcs sparsely diatribntrui among a iiuilti- 
tudeof intemady active solvent molecules, the temperjilure of tin? solu¬ 
tion Ixdng tiiatiy hundred degrccfl lielovi that nt wldch they could 
of themselves assume the greater freedom of ihe lii|uid or gastuiiis 
state, Tiiese solute molix'iiles have to a great extent Ixxm set fret! 
from the i‘onstiainitig clfecrt of their trohesive forces, fmt ii in iiit- 
pfii-iaut n'mrULb, }' thU fmdfin, hnM lirnn offttuind f„j thp 
mcriunc cf fkeir own hinctit' eunrgtj m in Hqnt'fart inn hy hrat Their 
freodoni and the extra kinelie energy they have acfpiireHl have in 
some way laxm inipatleil to them liy tlie more active solvent molecnlejt; 
for, if the Sill vent could be suddenly removed, lejivirig the solute mole- 
eidcs still similarly distribntcil in a vacuous spaw, they woukl ifven- 
lunlly ooiidemse into a solid aggregate. 'Fliis must lie the (xisc, for 
the nonvolatile solute has no measurable vapor prciiiure at the teni- 
peruture of ihe solution. The kinetic energj- of the solute molecules 
IS of itself quite insufficient to endow them with the properties of tho 
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guswiis nr even of the tiqniil molwsile, e'l'Cti ivheti their colieaive. forces 
Jiave heeii wt'ukeiied or overeoiiio lit' .seporiiiioii. 

If thr t’iK'i'fjij tyntphtjal tu ^epuratioti h uqI 'nitFlnuh to the 
Sf^ufi- molt.iiile tlim it mont in sontF leoy hifne hern imjHteled hy the 
ifi}Ii\-n{ i>wttt('nti:a. fi tlieri'fore fiet'OKu's jiii[K>rtiitit In conipiitv tlie 
ein‘r<^v einlo^riiioin of on*'^’t of moUTiiliis with that of tlio other. 

(’umpamf with other t^licK itn? ut is frfrwfinf^ jioint hoii very little 
hsrdiK'M.s or tenacity; the t'olo'^ioii of its niolci'iileH ho:* litvii Tiitich 
relaxed hi the t'lvut iihs^n iuion of liciit eneiov k'tiireii the alwoUitu 
v'.iTfi mnl the fiiH-Kiiii.' imiiu. If iin averafro sj'iociHc hcjit of OO over 
the ivhole iitnp: Iw? a-'tfiiiiictU the hent ul>sor|>lio!i of one piiiui iiiiioiiiit.s 
to latl ■'> calories. In the tm unit ion to the liijtiii] Klate nt O' it further 
oli<^>ri)t[inj of Tit rEiIorics takes jiIko'o. so that u j^rarn of lii|uiil wnU'r 
at the fiTeziii^ jioiiit cminims the hem cnerfn' of iilft'") ealorii^:. The 
fact that ivulcr hits tlic uiiHir pinssure of 4 '(t milMinelcrs of 

nierctiry at the jjoint is pmi>ii|jly a result of this enonnoiis? 

fttore of eiierp-. As a lifjiinh therefore, it is iiiitiirnl to cxiicet ilmt its 
nioleetiles 1%'ill exhihit elfects |i[xi|>ijiiioniitL‘ to this j^.'at stojxf of 
ciierffi'. This exjiectiition af>}Kai>i to lie leiilintsl iihcn we consider 
not only its pr(i|a-i‘tle,s ns tiic imiversaJ solvefit. lint its osmotic htkI 
diffusive emTg>- in solutions in whicti it h tho solvent. 

To eoinplpte the coiniiiirison it Is. only iiwessury to e.ilciilate tlie 
heat energy of gold at 0 \ Takiiiff its sin.citiu heat ils a jjrum 

of pold at 0 * eontiiiiis 8 -t eal«r[(<s. A {0*11111 inoleenle, iheiefore. con¬ 
tains in rtiiiJiil miniU^iN l.TtK) calories as eninpithil with calories 
in a frniin iimlecule of water. 

rakiii'T into conoid era (inn not only this {trenter store of eiierpx', 
hut also the iniirh sinaller cohciiive for«‘ of wnlei’ tifi cnnipareil wTth 
the nirtjority of solid solutes, theie ran lie no tloiiiit that the active 
role in in(Ut'oii.s soJittinns of ihis tyjnt must lie iis.sijjriiHl in the solvent, 
ilut lo llio sohitC! niolmik^s. 


ThiN hmtH tfl the m/wtnnt eo/iehmem that thn enenfy of xolntim, 
of fUimho, UMt of iV fine, not in the tmaffuntpy f n- 

*^ir!t of the itohitt\ lot to the ttrtnoi thpthf eneegy of the Holfieiit 
molerulfH. Whi-n this coiielnsinu is ix>;,clie,] ^ new'phv.siinl fxplaiiii. 
lion of tJn-se phciioinemi is in mir liiijtcls, iiiii] we are lelicieil from the 
s-tniiti to the iniutdiiation involved in the iijipliciition of the inis tlieurv 
to solutions of nonvolatile solids. 

lilts tifinsfcri^nee of the netive n>le to the solvent tnoleeiileH dona 
not in any wiiy ntfoct the a'ell-e.''tublis1ieii ['oncluslona hiiisetl on the 
la as of thcrinn-iiyiuiiibies iis tn the enertry relations in tlieso phc. 
ntmiena. for it hus always kx>ii reeijfjnined ihiit tlicsie eoiiclu.simia have 
n.'feixm(» to the avera^je cmdilions prevailini. in eoJleclioriH of 

rc-la ive y m.nnte .. Wherever the gaa analogy lias iip,x.aml to 

mlJ It has not necessarily involved more than this, that the observed 
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ufTect^i mv in jirDiKjrtkitJ ip ihe iMiml>er of the*- umts in n 

giwn v nUimtS, 

In npjilvini' the theory to tin’ pliyesicJil i-xphiiisiiion u{ i^sniotie 
it hus Imh-ii tlip cn.stuni in rn^^iiinl tliLs ns this* 

Ui (III- Unnliimliiiniit nf the ’4^tiii|MM-nieti1ile mt-fiil>i^ik^ by tlit« ^liik* 
iiioItHnilt*;-. Ibii this et^iK\f|jtiiJt: rninjik'telT igrsniifci thi' kiol tiuit tbo 
jm-ssiirt- cli'vpinpf'il is n liydrnr^tntic. not n gaseous niiil that 

tin- !]yilri>stiilic pn^ssiin^ n^iilts ilirt-clly from thr /HiHfndhM v/ i/te 
itolrntf mfflri ffh'it frfwi rdher i>f ffjtc pitrtiihu. 

It appeal'^ 4iF me mnre miliirai in EibaiiikMi the gus anialopy" nlin- 
p-itbcr* in ivnnrti (lie mdwnles as in the solid iiiid lk|nu] i'«imlition 
projHTfo their Leniiiei-ntiirks imt] in uppnriinn in llit-ni their ^^s|Kvtivt■ 
Ijarts in the iirlive ehjinge?i iio-imliii^ Ixi their nhviutL^ eiMhiwment i>f 
ener^n’. 

A|iplyin;j this view in tliec-a.si* of n Kjigttion nm] u si.>lveiit seimnitei] 
by a ^miij Karmen hie mmibnitie. il 
is seen that the pressure vises on 
the stilnlioii slch-^ iHTnnse I he i>nre 
scdveiit inoIeM-ides on the niber side 
Inive some iiitvautEi^e for the dis- 
plfiy of their eiier^jy over the sinii- 
hir moleeides in the }^ihiti<HL 7 Vh« 
in ifn fnrm. nmg 

Ae to f/fr ditrififtn of /Ar 

i{fdri:Jif fjg tJie /(otifti: Tifoteindt^H, In 
tuses wh<*re the 4osmotic iin-sstiif 
ap|H-]irs tn nlx-y fSoyleV law thi* 

effeta is exnetiv mensniv<| bv the 

+ If- 

nitiiiU-r of snhite rnoleenh^s (w-r 

niiit vobmie. Jltit the fnets of this 
piHitioii are in. no wny elmnp^l if 
tile etWt IS tuken to In- flue to I he tiHivity nf an i-r|int! niiinlK-r of sol¬ 
vent innleeules^ for we tluiEi see tiint eneti solute innlixaile by eiiiirelinu' 
the jiiaivity of one solvent muleeule oii the s^^hitimi siile perniits a 
snlveiit innhvule fnirii the other side to enter the sfilntiuiL 

What the exiiet tiierliaiiism nf lliis (-snivellaEion is there is at present 
iio s-videnee toshnw. and the cant ion uri filial iy given by I^>rcl lvi>lvin 
wiHi tvfen lux' to the niidne fniving id the gas analog- must Eitsi> l*e 
a|>plii-d to the siiggi-stkon now put furwaiiL But as a tiieuus of milk¬ 
ing the siiggi^tiiin a little more efear 1 give here n simple diagram mi 
wlilrh A reprf-?^-iits a single [lerforatima in a pemipt-ruieable mem- 
hmiK-, W on Imth sides, nf which ihi-n- is only piin^ solvents For die 
sake nf ek-aiiU'^^s the niolendes ure shown only as a single row. Xor- 
miilly then- will In- no piirir^igi- of solvent inoh-ciih-s side to side, 
for the average kinetic etiergj^" of the moleeules ou both siUi's is tHiual: 
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GOLD iiriT:>cK and in iNpn^xHV. 


Thh fetjitfl of et[uitLbriuiii i- iuiliL-uti^J oii the i]iu^;:riitu hy niarkin^ 
with u (lie iiiobTiile wliirh is eKiictly halfw^sy ihi- 

lairtitEon- 

At li SI siiii^lie sulute nioliH!iili^ S* hns; U^i-n iiitwliim] at the rij^t 
side, [f tills tJiolertjle iwsictly nintvl:^ l|ii- i+sier^y iif orn' >oliile tiiole- 
eiile lit Tls own eml i»f the the etjuilibriiiiii ]x>int wtlj move one 
molemile to the riglvb the ^Ivent jiioleeiile^? will 100ve in the ^ine 
rlmx'lioiu and one of their number will enter on llie solution side* So 
lon|!: 11s the row indmle^ ones and only one. solute iiioieeuk\ ihe 
equilibrium will remain ujichangeil iisul no more soluteyiiolectilea will 
puss in. I f smother solute molecule arrivesi on ihe sca-ne, tlie ef|uilil> 
riuiii will uguiti be ilistsirbed in the <ame wjiy us tK'fori':* und another 
solvent issoirctile will itiLo the solution. 

This mechanisiii siCi-oiiiplishes to somi- extent the W'ork of u " Mux- 
w'ell ilemon/'' in scj far sit least as it tukos advanta/^* uf the inDVeuicfit 
of ftiflirMiwi to ntise one part nf a sy^em fll a isthform 

tenL|>E?raturc (n a higher level or energy*. 

A AiKOMASfrAL vjkw OK susstwUATiox IS nrurTK JaaLl-rmsS* 

The view ihai the pheitunseiui uf ^-ulnhui] dv|a'mL on (he relative 
kiiietie energy of tlie s^dvent uiid stihne intdwules appt^irs to apply 
with s[iecial force to the phenuinena of cJi«kSoeiatioi: in Hilnte solutions, 
rnder the gns theory there thtes not a]qx!iir to any reason whv the 
solute moltx'ule^ shoulil dissociate into their ions, ixi obvious js thn 
ishsi'fieo of any physical motive tliat l*r^>fi«sior Armstrong lisss hsippilv 
referred to (he dissochilioTi ns the siiieitle of Use iiio fees ill's.-- f qher.H 
liiivsi pro|) 4^^1 toaf^erilx^ the pUenonieimti to w hat niighi laMntlled the 
firkknesA of the ions/' lliiis supposing diul the ions have sin inherent 
love of diiingiiig pardiei^ Tlie>e may lie picturi^ue w nys nf hdxrb 
ing li'Nfiih views of the situsitioii. hnt the views themselves do not 
ttpptMiF Ut KUjqdy any dew to (he phvsfcal nature of (he phenomena. 
Wi(h the am prance of the view tljsit I he pheiioinetni of T^oliithni sin^ 
largely due to the kinedc energy^ of the solvorsl snolecuh?^. the phe^ 
riomenu of iliswfisttinn al^^ apjMHir to take their place as ji natural 
result of this activity. For consider the STtimthm of sin isolated tnoie- 
cule of eyanitle of gold iitjd iHitassiism I'losely stjrnujndixl hv ami ut 
the meny of some millions of walcr molecules all in n stsite of intense 
activity'. The rmle media meal jostling (0 wdiich die i'oniplcs inole^ 
rule is suhjoded will ririturally (end to hreak it up into simpler fmr 
fSons which an- niiH'Iianif-allv more stable. The mechahii^sl analogy 
of a ball mill in which tin* IkiIIs are sidf-dnveTi at sm enorinotis v'eloc- 
ity is pn>lialily ntther iriiile, Init i( may sit least help ns to pietiipe 
what* on the view now advanced, mnst be easentially a meehanicul 
operation. 


OOLD IN HCrENCK ANI> ItT INDUOTRY. 


23a 


III inipiiriiiiif' this mi’chnnicut vifW" itf the breakiitg tlown of com- 
pies into siiiiplur iiioleeulrit we iin- not wiilioul jfonio Imsis of 

fuel.' lo go u|jo«, Jfy tuvii ctliserviitions huve shun'ii ilmt in the 
wild jitjite lilt <'tw»itsiHint inold'iite fiiii in' lifohen doirii Iiv piirolv 
JiieeJianicu] itiuntL*^ into tin* sinipltr units of ihp nniorplions state; 
ami, furthiT, tliut thi' tvjiu*)* inoWtiles of n otystal may by the aumo 
ageiuy lie bmketi nway frimi their Hiiiibination wiili llm .^ilt niolc- 
niles. Since tlie pnblieiiiinn of the ciirJier of these uliservatioiis, 
r*roftevwr Spriiiff h«s shown tlntt the acid sulphates of the nlltiili 
nietrtls may l.te jneFliiinically decom[>oseiI into tw‘o port inns, one of 
wliieh iiohtiims nion* ueiii anti the other more than the orij^iml 
salt. It is iiiijxirtiint tn rcoofpiiiw thal in these tliCH? apparently 
'hort .ste|>s ifie ti-unsitiofi has lieeii tiinile frnrii the oi-erroming of rh'e 
'^inijile (.ailii->)nTt of similar innlecides in contact ivith earli other to the 

hriaikin^' an .. of the olietiiicnl union of dissimilar nioItKiules. At 

earh stej> the solid n>n|(!ciitcs iijipear. not as mere ethereal al>slnic- 
iioiift, hut us siilistaiiftn] portions of matter which can be toudied and 
hamlliNl mofJiiirtkiiily. 

lliy |>l»yj^ieftl of ]i priiimrily flue to its being nn 

of r:ipi<lly iiuiving iniikH nle!^. Tlip^ ^^implcT tuul jihto 
pfaicKiI pn.|a-rlli s. itii ciM-xisl wllli, mid may Tie mwlified bv, tin- more 
.•omi.le.'t ri latmiis iiilroilm^al T.y dieinic-ul affinity us it occurs in com- 

p^aiiiil ^ises imti niixhiro!^ 

1< iipjHsirs to me ffuite Icffitimate similarly to n‘^raFd the plivsical 
pro|wtics of n %»,;,/ «s due to its U-iiift an asstmihla^je of niViillv 
moniifr moleimles. The In|ui,l syslem in lii-hly i-omlenswh and the 
motions of I Is moleeiile^ im- i>ontroltis{ liy the cohesive as well as by 
rhe i‘i>pukiie foiivs, TTie ehiser uppj-oximalion of the moleonleH 
may mlinvi (heir mean fm* path to an extn<melv sinall amount, or it 
may even nius.^ I heir irmislatory motion to tlisappeiir, so that the 
whole Ifinetir enerjty of the lirjnid molecules rimy be in the form of 
nr vifinUbn, 


As we ran inm^d,„. « 

hqind. the jihy.sical pr(>|a‘rtifs( of which urt' as simplv related to the 
laws of dynamics as are thews- of the gay. But the roiiditions of the 
liquid -slate iM'injT uIh* thow most fiivortihle to the play of chemical 

siffiiiity. till' iribrrmJ librium of snliitious or of Ibuidu 

"c? r til*'’ pri-narv forces 

ot tlu* iiirul 1 i(|UhI shito. 


At. Ideal y fUTfert soliit.on-that is, a solution of the phvsicnl prop- 
ernes of which arc determined wlely by the number of inolecuL it 
T-ontain^, ,n a piven yolunK-^mnst insist of a solvent and a solute 
winch have no chemical allinity for t-adi other, so that therr mole' 
tales will neither asaociale nor lUsBuciate in solution. Probublv onlv 
an 1905 -m 
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w«nporutivdy ft^w will b& fontid wliicJi evteti appruxinmtD 

io ihis^ itloril fKirfi^ctiun. Bin h iipjjeiira to too iloit tho study af iho 
probloiiis of tho liquid lUiiLiliu dis^lvc-d stutc^ tuny lio niiioli simpli- 
tied by tbe rocojpiitiun >(i> thnt ilie priiimry pliysk^al pruportics »f 
liqiiidjf uziil s^ilutiuns rfo du« to the fuct llint they are ikssetubla^ 
of molecules endowed with the amount and the kind of kinetic energy 
which hi projwr to their tem]>eriitwre; and ( 2 ) that as these priiimry 
physical pn>[»rtieH of the liquid and dL“!st>lved states may lie inii.Hked 
and inlerfertsl with hy ehemieal iillinityt they -should lie studied m 
far as pcissible in examples where the iiifliieneo of this force is eiUirr 
abiiait or at a iiiiziiintiiu. 
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Itj Kir WIJJ4AM n, WiiiTJi K. (*, B,, t4(. D., [t. He.. R J;, H., M. Inwt. O* E., 

M, ri. I.* 


SiibninriiK' nnvjgation licis wigiigtHl the nttention of inventors aiiiJ 
iiltnii‘tis.1 gL'iii'Bil inlvnjsl fnr ii very long [wrioil. Its iiniolioiJi iipj>li- 
(iitioTi to fHirposes of war was iiisulo about one litiiidml iiiul thirty 
yrars ago. The jiioin object of tlnit n|iplit'3ition was to llirtnitoii, or if 
poKHibIc ilwtiYjj, an enemyH halite shijis engitpotl in hltH'katlc iiv 
JoeioiK of under-water attacks, deliveml tiy vessels of smiill diinen- 
sioTis and cost, wliieli could dive and navigate when siihmergeil. 
From the lirst, siihmarini's were inimiltedly weafaiiw favored hy the 
weaker naval power, niid us a cojiaciptenct* tJieir cotistrnction found 
little favor with our naval authorities, Under the (ondilions which 
pivyaitwl u ceiitiiry ago in regard to riiatcrials of L'tHiHtriK'tioii. pro- 
]n?Hihg nppiiratiii) and i‘\jdosives, thu construction of suInnarllies 
necessarily protetKled nii a limited scale, and the lyjK* practically died 
out of itsf? almost at Its hirtb- Enough had Iwi'ti dtine. however, to 
demonstrate ils practicability and to inakc it a favorite Held of inves¬ 
tigation for int'entors, some of wlioin ran tern plated wide c.'ctcnsions 
of siibmnriiie navigntiom Every naval war gave frwh inmitivo to 
these jjro|»os3iis ninl !e<l to tin* constnict ion oif experimental vessiefs. 
Tliis was the during the Crimean war, when the Admiralty bad 
a submarine wjssel secretly hiiilt and tried by a sjwiul conimiltiss on 
which, among others, .Mr. Wcott-Ilnsscll nEid Sir Charles Fos served. 
Again, during the civil war in America the Confederates coiwlriieted 
a snljinarine ves.-ifd, and used it against the hlot'kailing squadron off 
Charhsitoii. After several abortive attempts and a ranpidenihlc 
loss of life they succeeded In dt^‘,lnlying the Federal lUmatonic, hut 
their suhlrinrine, with all its crew, perishcEl in the enterprise. 

It is imptwsihlc to give even a sninmariKcd .statement of other 
efforts iiiEiiU- in this dirtn'tion from IStitl onward to IfiSO, but one 

« Ttei trill In] tiy rcrailtiHli>n fraiii aattiar's prIiitiHl ixipy. 

It ECeiiit ill ivivlilv ciaminii: aiitetlajj at The Uoiiii tiistltetioii of WrHit Britain 
PrlUiiy. June U. liio.'i, HSr ;V!ll1.itu c'mofeei^ ii. R n. Looanin 
fliwl viev-presiUeat. In the eliatr. 
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cun Jiot Icarc unnoticed the T\'ork dnne in tiic tlniteJ Stntc^i by Mr. 
Holliiiid. whn (kvotiwl himBelf ftn- ii ijunrtcr of h reintiiry to continu- 
oiw oxperiiueiit on tiubninruii?^ iinJ evetitimllr iiclnevrd irucce.'^i. Tlio 
Kolliind type wh^ firtH adopltnl by the Unitetl States Navy, nnd witn 
snlMi'rpu’iitly utwpted iiy the Uritish Athoiraltt' as the point of dc- 
parlnre for onr sul>*cfiLietit coKSti uetioii of subnittriiies. In Fi-uiioo 
alst> siK'cessSve designs for siihir.mfines were pn^pared by cuni;jeteul 
iiiivai nnhittHrts, nnd ii few vessels weiv Imilt uiid Iriod. The r/t>n- 
of IHflp. was a siihinai-ine of larj^e siM*, consideruhle <'<iHt, and 
well-ujtLHiilered design; but Ui'i' liiidtcd nnlius of artioti and rtitii- 
pnnaivety low sjjetsl left her for many years without a snna^sor on 
Ibe I'reiieli mivy list. The tiigli reintivc staiuliiig nttaiticd by the 
Tnunrb nuvy as imnipuri-d with our own, in C'onsefjuetice of the vignr- 
tnis tirtion of the liiiiijeror Xnpoleini, I \ [ in developing sleiim propul¬ 
sion nnd aniior pi-uleetion fur seagoing ships, no ilonht grtfpllv in- 
Ibieneed I'lTencb lajlity nt that time and delayed developicieiit tif sub¬ 
marine cotLstmctinru Ti^'lien conditions were nltcix'd in L-oiLsequence 
of the t-'riirifNi-fiermau w ar of 1H70. and I he {HisitKin of the ['nMich 
navy in relation to (he flritish itctaiiie Ifsis fiiYondde, ii was nalnriit 
timl the 4jiiestioit of suliunii'iiie ninslfDi'tioT] slioiihl assiiine givuter 
iiJijHirtmav in hranee. In the itilerviil, nnm'oVH'r, gnuit aitvane^^ 
hail lieen iiiade in materijiis of i^jiisirin tiou and in nieaiis nf propnU 
sioij avaitnhle for Milpiiiiiriin-s, I'lie i-x1eiided use of sttTl and tlio 
prtK'licul applintlioiis of eleetrieily gave to dfesigntTs gp|,jiter facili¬ 
ties lhaiL existed previtiiisly, and public inletest in fhe eoiisIriieliQit of 
siiliinnriia's and small, swift vessa-ls was mereas^sl by the writings of 
the jeiiin* iVofe. who slriuigly (^aidenitied the etmtimicd ronstnietion 

Tlie inmlerii ilevelopiiienl of sni an art (it's for W'ar purposes is rhietiv 
line to I-'rench initiative. During the earlier shig ,-5 of thb di-veW 
nieiit pmgn-ss was extremely slow. Tlje f.'ymnofr was onlered in 
im\ and the Xrfir in and Uie trliib Miiitinticd over 

nearh eight yeiirs, large sums of money bung sjKiit (hereon. In 
IR!M; t:oin|jetiliye designs for siihiuarincs were invited, hut no great 
aetivity was displayed in ttiis depanineiit of constniction mail the 
Fashotlu incident two yean later. Since that time n-iitarkalde de¬ 
velopments have Uiui inndc in Fjimw, con.siderable nmijU^rs of siih- 
marmes have been laid down, rival tyin-s Jmvv fiwn constructeil. and 
many liesigners hove been engiigr:! in tlie work. Up to the jtresent 
tune about 70 submarines and siihniersibli^ have lici-n onlereil; 
in July, 11*04, the I of a I jiumbi'r of completed vtsaseb was *28, 
and at tile end of 1!M1T il is estirnaled that Krenre will 
<50 t'onipleteil stduiiarincs, with a total disr>hu'eiitent of ncarly 
lyidO tons. Tin- tii>t Fnuieh siibtiiarine of imalerii tyia*. the 
was 50 feet long and of :t0 tons disphicemeiiL liie lateid 
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typc>s niv iiLNirfy ITiO fm lnii|L*' iukI uf 4"20 torn^ The 

f'lKsl Ilf Fmidi sijhEiuiriiie its i.SJlg wan hImjiie 

Thif i^imak-nl i>f I he iai^t uiit] vi-^b is lAmn ilOjHWJ, 

'J'he French lizne jjui^uemI im r!t>ntjtiiiciii.K pnUcy ifi fJiis ili'A’eloiJtnefitj 
but hiiviMihf^rnnttKJ ln'hvmi ves^jlstjf I'omintnitively hir^ siiid othur^i 
of luueli sniJiNer t]bpiiu.Tiiieut. Tliis iivitcli to nM^oniTneiitl 

liu no duubu Hs it hruiL^hl riMiny aecatiipHsIiiM] itnvid jirE-hilt'ct^i into 
f'<»Tif>etitioii j but the lark of n eontiniioiis juad jriviirres^ive fHjIie)' hii^s 
rciiiilreil in cltiHt^tisbHinii juul iliilieiilty. anti tlii« b fmnkly lastkiniAvI- 
px\p^-i\ liy l-’n^in h aiithoritJi^ Two years i-Iiijis^xl iifter the ihite 
vvlii'T? ihe l^^n*nrh n^ihilelj' nntTeilonk the euiistrnetitm of MiLliiiniriiH's 
Ijefort? the Urhlsh Aiimii^alty onleivtl live ve.^dsof the Ilollntul ty|K' 
from \ lekeis, Masiiu & C^n., who hml EU^ijiiin^d tfie i‘tin- 

I'essiDij for Urn iisi' of ilie f[rjlbiid Coni|Kiny*s patents, Th(^* hrst 
Vf-ssels ill esst‘utisds ^len^ nf the ty|3e which luiil trimi 

mill oftieiiilJy iippruveij hy (he mithorilies? of the IThiUkI Htntes Xjivy. 
It was that ail Jriifjrovcrnents riiiulc by the IhilhiEid Couiponv 

Hlnniltl h? at the stwvice of the British Adminilty through the Eng-^ 
lish coliei>ssToiiaires. In this inminer (he royiil unvy ut oiiL-e m?f|iiiml 
jidvimtiigi^ attftdiing to the long exixirieiict' inn I great skill of Mr. 
ITollami and with thai advantage there was nssiMmitcd the liossibilitv 
of utilbing their own itHdiniral nwmn^es aiul thfise of Vick¬ 

ers, Maxi in & Co- Eor five years ii eoTitiniioiiH f>olicy lias Iwai fol¬ 
lowed ill thi^ devehijiiiieni of oiir sEibmariiirs, iifl of wldch have fjeen 
miiHtructtHl (It Harrow-in-Ft] mess, Tliero has Iktei n gi^'^sit develop- 
113 enl ill sisii^ sjwed. tind general eificienry, resulting nettessai-ilv in 
mrrt'sjKjrulmgly givater c^ist jner rufomiiidon <if an ofllii^il 

and authoritative ehiiracter relating to snbEiiariiics is fre^'lv piihllslic^l 
in Vm\u^' and tlie I nited Spites, hut for British snbnuirines i-orre- 
spornling ollk-tal iiiforriiation is sc-iintv- It has for ^x^jirs n tin* rule 
to give in the navy estimates full pfirtiruhirs nf tlSineiisions and exists 
for riH utliei- ehi*^^ nf British war sliifis^ Imi for siiliimiriin^ n poliev 
of secrecy is itduptiMl that is most ijnreas<mnhie aiul tinnecessarv\ 
hmiii the Im«s 1 soums? of inforTinitiori aecessiWe it ap]H^ars tlnit the 
growth ill sizi^ with a corirsjjondingly incresiRed cost* has bvn cveu 
more rapid hei\^ than in Fnmix*. Our first five subninrim>s an* m feet 
ill leiiglln 1:^0 tons in dispboement* with gasoline engines of lOO horse¬ 
power for surface propulsion, giving a spcetl of g to U knots^ Tlie 
electric motoi^ for submerged propulsion une estiiinitcil tu give a 
spe^l of idxiuL 7 knot.^. The iHuttract price for each vessel in the 
liniteil StattSf avus iiiiont £34.000* and that Lh idvout the price paid for 
our earliest vessels. The IjitesL ty[Hi of which jiiirticnlaris are avtiiU 
aide lire ^jiid In l)c abuit laO fret in length, SCNl terns in ilisplacement, 
and with gascilcne engines nf Hm horsCfKiwer for surface pr^ipubioii] 
giving a sTsrfuce s]jia*d of 13 knots and ii mdius of action of aOO iniJcs- 
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Tli(^ iinderwfltpr is !) knots and ihv i^uliiis of sitlion \\i\vt\ 

ijiL-r^^l liboMi niiW. Xo uHk-kl partk-iilar^ have Iiclhi piiblislieil 
tis llu^ <^oiilriK:t iirirt* fur ivhicli Ls eorliiiiily an mule- 

^irnbtr ronnso to tidopt* seeing that for othvr and ii<linitttHlly :^iiflieient 
I'easnnn these cr>n1nLets luive not been subject to coin petit ion as yet* 
tt iniiy lio^Kul eIuU thw Admiralty will reconsider this matter and 
treat ^nbii ill riiu-s similarly to <akcfr 

In ['TeTifh official classlGcatioJi a ilistitietifui in nuule Iwtweeu sub* 
mariii^'s and subnoTsibli^, iiiul iliis u^rtiiinohigy' has Ix^cn ihe ruiisi* 
of i^mfusiniip Ikilli da^^':H capable of diving when n^pitixul 
and Uilli can make pasSLi^vtal the surface, tii this HtirfiHT i-^imliLinii 
a considcnddc [s>ilion of the vessel ]\i^ alaivc tlu.^ WEitcr SLirfa<‘c and 
aiiLsLitiites what is twhnically called ii '^ixsscrvc of biioyancy.^' In 
the siibiiiersible this rt^^rve t>f buoyancy anti Ihc actxunpanying free- 
l>oard is greater than in the sidmiarine type, and iti this rt^sjuxt Ties 
the chief rliJfoi'entTi* licLwwJi the two types. Ilic submeivilih* Ims 
higher fn^elxiard and greaEer iVrXTvc of htmyant:y\ wfudi i^wurei 
Uuier seugoiitg spmlities us id gn^iter habitability. The dec*k or 
plat form is sitiiatiui higher aUiA i' water, and to it the ennv enn fiml 
leeess in t^rtlinury weatluT witen makiiig passages and oEiSain exer- 
(Use nml fn^sli siir. exIiausLive trials in t^Vanre ore refn^rEctl 

to have esinblij^heii the gn^Jil su|a?rioriLy of the subiiiersLble Xyyiny 
w’lteii the st'rvic'e i^onteiiiplated may inv^olw psiusages of consider- 
*dj|e lengtls. The French jjoUcy, as reeently LinriouncQtU t:t^iltemp1J|^^'^ 
(lie coiLstniction of siibinerssbles of JilajLit 100 tons {lisphicensent for 
,^udi o^terideii si^rvices siiul pn>fMast's to I'eslrict the use of siibiniirim's 
to (roasi and hadMjr defense, for wliidi vc^ls of abmt l()0 tons dis- 
pbccmeiit ure im be employed. All riHS^ni ilriilHli siibiiiurioes would 
Ih' nuikiul as sill 111 lersibles an^irdiiig o. the 1'nuidi rliissincntion* ami 
it is Sat isfartory to know, as the rosFjli iif French ex|Mfriifients,, 
that onr judky of txuisLruction ptxjve;? to have ilistinct luhTiiitages, 
In adilitioii to thiHsc tw'o t_vpeH of diving or siihmarine vessoLs^ the 
French are once more dkcusslng pliuis which lutve been n^pcnte<lly 
put fiprwnrrl and pnictically uppliwl by M. ChiuUu, namdy* the 
ixinstnictlon of siiiall portabfe submarilie vi^ds whicli roukl Iw 
liflcil im lM>urd largt* ships and trnnsiKirHEKl to any dessml st^uie of 
nperatitms. In the n>yal mvy for many vicars pJst it lias la?eit the 
|inmtiee to similarly lift and nirry^ i^HMiiid-class liFtpedc} <u' vi-ilelte 
Ixiats aknit 20 toiLH in weight. Lifting appliiinecs for douUng 
with ilu^^ heavy Ikmil- have kxui designed and fitted in eiH our liirgis 
eniisc'rs and in battle ships, and a ftwv ships have kxui built as bout 
tiifrit^rs.'^ 1 lie first of thet^« special tIej>ot ships in the royal na\'v 
wus ihe ordered in iho desigii Udiigiii thid 

lih^partMl by the writer at KIswitk in The Fnmdi have also 

timlt a s[>tt:ial vessel mmied the Ff>tuire, whidi has been adapted for 
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Imaspiurtiriff Miioll ^^ul>jniiiriii(^ tn Suiguli uiul lliv. f^rviet 

witlioiit ilifficuky. U^lt‘lhe^ this iUM^^lupiiLiiiki tif siiiiiiU |K}rtRbli^ 
siibiiinrini^ wilt tiib^ 4>r nut n'*jiiiiiiis Eit prri^nl iiii o|Mfik f|Liustiuiu 
iiiit tli 4 ?rc will t>e no n:iwluini<^?il ililliruUy I'ilhcr ui the prodttrLion of 
the vessels theniselven »ir in the lueniLH for lifting hi rid earryhig them. 
J^L {h}id}et wtirkr^l niit wtUi wjniplelu HiKrtViis clej^igiis for 

tvi^i hmg [ktiil lesH tlniii IH toiirt {li^iplaeenietil^ with of o to 

G kiiot?i, the: trill Is of whieh Inive lietMi eerv fully Fji*i?i.^rihetl^ but Fmiili 
itiilhortliP:^ hove not luloptrd the ty|^^ iiiitl no diHTiKinii to hiive 

U't-n liiken to intriHluce it. In this riiuntiy no siiiiihir iirtion hns 
lHHL«n biken. mul niir sikLiillo^it sLiliiikarines^ Widghitig 1^0 toiiii^oiiiL not Ih^ 
i>"giirEk‘i| jLs ■" |ji>rtul>le," IndeeiJ, some leading British iinlhnrities on 
snhnnirines have indiealod tlmt rx|>cn'ienci* is iidvnrse to the con- 
stnietinii of in which not niore thiiii two ur thn^ men w’onid 

form the ci^^w. ami on that ground have c^mdeiimed the oonstrnction 
of Uiest'h snisill snhmnrincsi. They wotilJ nec'essiirily \m of slow speed 
and very limited mdins of nrtloiu while their effioieiit working would 
defwnd upon (lie nerve and skill of only two or three men working in 
II vtTV eonfineil ripiice« 

Prngress in ]ni=>t.4ni[nL^l engimuring and in inetalinrg}' lia?i Iwn 
gfiMil sitM^* Biishiiell consti itcled tvnd nserl hk snhniurine In 177G, 
during the war Ijcdweeii the Fikili!rl J^tntes ami this raiJi]tr}% Tliesn 
suiviiiinf^s have inzule it |>ossilde to incj^^ase llie dimensions, sja^e^U a tad 
iinlhis uf action of suhinarlines; their offensive jx>werii have lieen 
enlarged l>y the use of lueomutive torjiwloes, and sii|ierLor {iptinil 
arrangeineiits have Inien devised foi- disi^overiiig the ]Xj?^klion of nii 
i neiny while (hey (heinselves reuiiitii siibmergnsli But it can not Ire 
cl a i mi'll that any luwv principle of ih^ign has lieen disco vei^d or 
a|>plied. From destTijitinns left on record \iy Bnshnell and still e.x- 
taut it is certain that he appivciated and provided for the gciveriiing 
eiiTiditions of the ilesign in J^'gnrd to Inmyanoy* stal>ility, and control 
of ilia depth reached hy suhinariiu's. Indeed. Uushnetl showed the 
way to his sutTcessors in nearly all ihese partiodars. :nid, although 
aSternnlivc methods of fnlHlling'essimtlnl conditions have Ixsai iiitro-^ 
dnml and piacticatly tesltil. in the end liushiieirs plans have m 
snl>staMre Ijeeji found tJie The laws which govern the flotation 

of submariiH^ are. of course, idemiad with those apfdyiiig to other 
floating iHKlies. WTien they are ait rest and in i^iiilthrium tliey tnost 
ilkftlfirt' a weight fif water eijiial to theji owi] total weight. At the 
siirfiice they (Inat at a niiniiiiiiin dnifl: and tn this "^aw'ash’’ 

f ondition a siiHicient fret? Ixaird atid rest^rve of Imoyancy to fit them 
fur pro|>ulsiom V^lmi subimiriiies use being prejjared for ‘SJiving"^ 
water is ailmitted to sf^'cial tanks., and tlje ailditional weight in- 
tut^ase.H inmiersion and cf>rrt‘?^j>iiiiding]y mliices |■c^^?rve of huoyjincv. 
In some timall i^iibmarines coDipamtive suect^ has been attained in 
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if-acliinfr ninl niaintniiiin^ miy ilpsiml ilfpth Ik>Io%v tlu‘ -siirfiu’e 
simply by the utliuissioii nf tin- amount t>f \vaitT nHpiiml i<i 
u jH-rfwt lqiliui»> llie wi'igiil of tho vh-^<I mid nil jihe («on- 

tuiiks and tho mdglit of wmor whidi wimbt till tlie oarity iK'tmxmil by 
(he HybiuHVino when sulimerx^Kl. I'ar nil piuotHiil piirpni^>tj and 
livithin the dejdhs rnifbed liy snbimilines on scrviw wiiler inny be 
n‘i;nniei| «ii inrf,mjtr^/i»iUr. The vtibiinii-itii* slmntd. llieTefore/rest 
ifi cf|iiilibrii]m nt lUiv depih if her tntiil is exattly hrilnm^-d 

by the wei^jlit of water ilisfdneed. Jf (he ivei^bl of the vi'jvsel ex- 
rwils by over HI snndl tin iiiiitiimt llio weijjiit of winer ilispbieiit. thni 
eX[-«!iLv enii^itUtites an iim'ii-rating force tejnijiig in sink (be vessi'l 
d«iior. fin (bo wiitraiy. if [be weighl of wnUt illsptmi^ij extwds 
by ever so small an ainnuiiL tln^ total weighi of the vinsel, a i-ortknl 
force ja prwinced Lending to restnn' her to the surface, ruder ihcm 
eintiimslanis!^ it is fdiviniis that if the udiiiiKijon orexpiilshm of water 
frniu intonial tanks (ur tiie extrusion or nithdi^wal of eylindrmal 
phiiigrivs for the piirpi»se of varying the disjilaccnient J were (la> only 
iiieaiis of von trot ling vertical moveriient, it would la* exceedingly 
diRieiilt to trai'h or to inaintaiti any desii-cj depth. 'I’liis dinii-nilV 
was anticipatetl on theowtiRiI gromids and lias.lnH ii irrilied on si>rv- 

sonio (‘jiscti with consiilei'ahie risks to llo' exjHTtmenlalists_ 

the subnmrim^ having nniclK>kl the iiottorn U'fon- the vcrtieu! mot inn 
coidd I*- cbeekisi. ft has conreiinenlli Uifonie the rule for all snU- 
imirliLi-s tola- left with a small reverie,if hiioyuiiry when Imnif^ht into 
the diving enmiitioti. .Siibiiiergemy is tlieii elTeeUs] by lln; notion of 
linriznntal rudders eontmllisi hy nperators within tlii' vessoLs. 
ruder Iht^- i-onditiotis sulHniTgcrav only i^mliiuies as long as oh* 
wani Hint ton is iiMiintainKl. sinw tiiei e Is mi eirwtive piwssniv on 
the riiddei^ when the versed Ls at rest The smalUvt o-serve nf bnov* 
am-y should always bring a sithmaniie (o the siirfaw if her onward 


(iiotinn ^ises. and. as a matter of fact, in the .living ixmdilinn that 

rft^rvc' js «xtrt'fiii4v snmlL iiiniiiintlncF ^rn. i.tiinr ijfui ^ 
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Till" tjiorc njiiiEiJitHi is Id iniiki> ei riiiifc^nijrutH fav rnpidly 
liiij^ wiitL^r frniii thv uuikzn i"iitii^i* l*y uhnibs of pmiips or hy eIii^ use of 
I'OJiiprei^si^l iiir. In inoilrrri siibimirhu^ with lix^niiiciLive Lnr|K‘d<-X'^ 
eoJiiprt".ssiL*d air U, uf etmivc, u iiiN.-rsisity, uiiil vtun bv mnlily iipplIcHl 
in the inanner dei^ritxMl if it is ilasiJtsJ tu iiicjvjise (hair Inioymiry, 
Tlii^ ixinditioiis nf shibiUty of subiuurines when iliving mv iilsci 
s|H-ri£iE^ AI tin* siirfsnt^ owinj^ tn I heir siiijy^uliir form, the lon^ulii- 
ditiiil shihility is nsimUy nindi 1 (!sh than tlnit of ordiintry ships. 
Wfien sidiinrr^'d tlieir stnhilUy is the h* af/ fllrrrtmiut^ jiud it 

is essentiEil thut the t^Miler of «:nivity shall kept Ixihnv tlie renter 
of iMioyimew This involves no ijilTieiilty, Ixs^ansi^ water-bill last tanks 
tail lie readily Imilt in llie lower iKiiltoiis of the rt.^ssels, .Snnil) sta¬ 
bility ii3 (he haig’EtudinuI sense, however* iieei^ssitales ffriait ean^ in (he 
riiiiintenanc^- of (rim iind in I he ai'nidarnt^ of ^"riniis inovenn^uls nf 
Weight:' withiii llie vfssids, MonKiver. v^heJi n ve.sstd is iliviii|r mitler 
the aelEon nf her hiii^itiidinal rtidders .die is extreineiy siMisitive In 
flianj^^ td Lrini utid skill is mjiiin^l on the [airt of ofM^ralors 

in char|!V nf W'orkiiij^ (he rudders. As (lie iirniei'water six^ed is in- 
ereasi^d tlie |iressiire on tlie rmhlers f^>^ ii ^iven an^h" increa? 5 es ii*^ the 
of the ve1ocir_v. an<t sensiti^'eiit'ss to elniij^- of trim liecoines 
^reuttov Tliis fact makes the adopt ton of higher tiiiderwnU'x' sjXKiid 
ji lEuiUer n^s|uirin|r very serious ronsidemlioiu Sonie ainhoritu^ 
tvhn \mvi^ ^iven ffreat alien (ion tii tin; count r net ion of siiloniirines 
luive IwNui opposetl to the ndoption of tiigh sjanals under wjMer, Im.-- 
ransi' of the danger tlisit vessels w hen diving E[itiekty may reaeh nineh 
greaier depths tiuiii aiv Elmi'able. l*iULSt‘S of disinrl>]inee wliidi 
iniglit l*e of small iinjjoiijinef- wlien the nnderwiiter sije<*d is iinxler- 
nte iniiy have n gm^titly exag^mted elfet't when higher h)hhsIs iirt" 
rian'lu>(b Cases iitv on ri^eoid w here miMlern siihmuriie.^ in I lie hands 
o{ sltilled I'l’cws iiEi^v suaTithnitally ix^ii^htMl the iMJttom in great tleptlis 
of water and have liad no easy tusk to regain the siirfEi™. h'or these 
jvusons it is prolmble that while sjassls at the sijrfan' wull lar in- 
en^aseil, tinderwnter spin^ds will not grow ^-orn^spE nidi ugly, Indeeil^ 
the taetief^ of Hiihimmnes Inirdly appear io mpiire high sfxvil under 
water, st^eing tliat it is iiii ifiiportiiut i hunetit in micei-syfyl atiaek to 
make tile final cHve nt a nualemle distiinec from the enemy* It is 
luitimritUtivLdy staterl that in our siihntarlnes coiiiplele eontrol of ver- 
tinil moveinents Juis l>een secured by mesins of skilleil operators, and 
tliEit a constant but mrMienitc depth Indow the surface ran hi^ main¬ 
tained, Profjosals have Inh'Ii made and snccessfully appliwl to -Hniall 
submarines for uutniuaticatly n^gnhitiiig the depth nf submergence 
liy apparatus similar to tind iisetl tn Iwoinoti^^ tnrpednesH. For the 
larger siibrnarines now used sneh automatie apparaTiis doea not find 
faviJUT and better results are obtuined with trained men. 
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l ))0 possibility of «|i'srt‘niliii» to (‘luisiiliM'ablt tloptliH Uns to In* 

kfpt iii view wlieti ik‘ciiljii^ mi ihf form niid i^triiotiirtil urntiij^iiieiUH 
of HiibiiDU'iiit's. whicli luiiy lx* subjcrteil ucoiiJt'ntiiJIy to verv j^mit eS’- 
tmifti It is oLisoiiitoly orccsHjity to sntnscss tliiit uiulor llio 

jirtwsiirt likely l« Ih' rmliired tbcr« slmll Ih< rifrulity of foi-m, 
jiS ItHnil ontlap^ of I'lon n very liniitwl omount iiii:?lil In* mwm|>aiiki{ 
l>y n fJiiiiiiiiinon vn ciisplnciimcnt tlmt woubi Qxtml I hr n-sf-rve of 
liiioymtcy. This t-oiiftition is not JiffRult of fiiliillnii-iil, iiinl ihr iip- 
proxiniiilrly dn-iiljir form usiiully mloptwl for (hr I'l-oss i^R-tions of 
Mihimiriiics favors thdr rrsistiMna^ lo rvtL-riiiil pri'ssnn:. 

IfiHlor foniior LomiitioiiS i1k-iv was iliffirnlty in rrmninin^ loiif; 
iitiilor watrr wilhoiit sri-ioiis imimvcniemK from tin* impurity of the 
tiir. XovT, by suitiiblr amujpjnimus mid chemical iippUnimes. ii 
supply of piirt' air ran !«? oiitaiiHs.] for cnnsidi'ruble la.Tiods, Hiiflidenl 
iiiileeil for any upTatbns likely to la* umlertiikeii. 

The iiHi‘ of ^soIiii(< rtigines for surfare |>riipnlst<jii has iiiaiiy 
tiUviiiitaj^^. It favors inm^asc* in sjit'ttl mid nulirw of aetinm uiid 
eDaides sulimarines to fic more intlfiwmlenl ami self-siipjiiirliiig. 
.^torafp. Uitlories mil lie rcv-lmip>e<|, air eompresscfi. »ju| other ausiJ 
rury serwci's ja-rforiiied indi-|M iideiitly of any “ molhtT ship. A t llu- 
same nme it is ilesimble to -ive to eaeli ;ri^>np of sitiiimiriiKS a 
support I ship, serving as a Ijn-sc and ntoru de[K)t, and this has la*en 
tirraniiiil in this «njiJly □« widi as in Fninw. With pmsolin'' t'njrjHes. 
Clin* must U* taken to seeiin- iliorou-h vcntilalion and to avoid the 

fonmition of explosive mixtuns of gas and air. otlierivisc accidents 
iinist icpllotv. 

Little infomiatinn is nvailidile as rcgtmJs tlie snecesa of ** jieri- 
scoijfci" mid oliirr opLirid instnimenLs which have k%ii dex'isod for 
the piirpixse of enabling those in coinimind of siibiujiriiies to obtain 
information ivs to their iiirroiiiidinpi whun subtner^Hl. In tfiis 
ilepaiinieitt ^recy is obvionsiy dosirable, and tio one can eoinphtin 
of oliicial reliLence, From published aieount.'; of exiierintmlal work¬ 
ing almnid ss well ms in this country, it would ajjjnur that eonsidemhle 
s^ucce-ss 1ms ixeii obUiintd witJi thc^e optieiil iiihlrumenls in wiinpani- 
tively siiMmlh water. It is also a.^rteil that when tlie lenses are 
fubjeCKsl to tlmrongh waslujig by wave water tlicv remain effieh-nt 
On the other luimi. the mmlinil*. height of the lenses alajve water 
must exftose iluun to the danger of living wettisl by spray even in a 
veiy mmleritte sea. and experience in torjivdo lioaVs and ilestivivi-rs 
plaet^ It hyund doubt that the n^ultmit vunditions miisl greJitlv 
intet^^fen. with efficient vision. I„ h,avier sea.s the coiuparativerv 
«nal! height of the lenses idiove water must often inipofo more 
«‘rions Inmtations in the i,* of the jxrjscofies and similar insirn- 
iMviits. IinprovenKUits an- ivrtain (o rnmle ns ihe result of experi- 
cjice With these opucid iii>pliuiices, and wc inuy be sure Unit m tlicir 
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use fjOicei-s iukI men uf ihv royul uttvy wiJl Im? us exjwrL us jiuy tjf 
tlieir riv;i)s^ But ubeu ull iluit is ]K]ssible lius Ix'eti i:loni?. it tiitisL 
it^iuuin true Lhul iiiereEisi^ in utfeuslve iKj^vex' iilul iii itiitiiiiliiit}" from 
sitiufk ckjtiiined liy siibnu'r^'iiiN* will iKMicroinjmuinl hy umivaiilutik 
lLitiit]il.iij]is US well us by s()eoiul risks resulting from the ssicTifit.i.> of 
buoyancy jukI thy^niat rtuluction iii lou^tudinnl stability which 
uimvuixljiblr whim tli^ in^. These ruiisiilrrutioiis have led miiuy jx^r- 
soris tr» fiivur llu" i*cjnstrut'tuu! of Hi^rsilU+il riitltiT tliun 

siibiiijiriiies. I'hry wtuaM resianhli* sut>merHibh^s in iiuiny 
bill tiu* |itjwrr of dii'iiiff uonld l)€=^ siirnuulen^d^ u]thoii|rh they would 
lit" so rnTislruclv'd lliEit tiy udtiiitiiri^ winter by sj^ccial tanks they 
could lie tlt=^?ply iiuruemal and show only ii sEimll fur^'t above the 
siirfuie wIh'ii makiuj^ tin attack. There would lie iio uectassity in 
such snrfiic-e vesSids to use ekctric motors tuul stoni^xe batteries, since 
inlernsil coiubuintion endues omld Ix' used tinder all ciiy.ainistanceia, 
Hence il would lie jiossible wilhonl inereiist* of sijce to construct 
vivssels of grejilcr sjieetl and mdins of action und to simplify designs 
in other iin|iortuu| friitim^s. It is tiot jiot^iljle to predict whether 
this st]|3f^uistiDii to iulop( surfan^ Ixiats ntther than siibinei'sibh*s will 
have :i iiructiciil restilL^ hut it is unE|iiestioiirible thul Iniprovements 
in fir iiltenniLltvi.^ to internal condmstion ou^iies will favor the in^ 
i-rt'ase of jxover in ndulicin to wcifrht, jiueI so will tend to the (iro- 
duetion of vciiseb of higher spewh The connaiPsinvely shuv speed of 
eslstinjir siibnniriiies as LTOin|)urrd witli destroyot^ mid lorjwflo lajats 
tif ordinitry ty[ws admit Letlly invoht^ siu-ious liiiiiiuHons in rlieir 
chalice's of sueressful attack on vessels utider w'siy, and hii^lier surface 
siMseda are desirable^ 

(.kuieiir re fitly with the construcliori of siihmarines, experiments 
liuve ln^"ii iiiiido in ihbt^^iuntry mul abtxiud to discni'er tite Ix^t luenns 
of defense ng^iinsl this me! hod of tLttack. Here* ngaiu, aiitlieutic 
detnils sin^ neces-Siirily wanting, siiitM^ the various naval anthoriiieif 
naturally wish to keep discoveries to theniselve.s. Tt is very probidile, 
however, that piiblisEird acH^ouTits <if tests l>etwei‘n swift destroyeiv, 
vedette Imats, and subriiarities nre uot altogether inaccurate, uml 
iiccnnliiig to tbese nceounts llie jwriseopGS of submarines Imv-a lHn?n 
foiiniJ usi fill by assailants as the means of deterjiiirdiig the position 
of the subiiiurincs and aiding their eiitaugleinent. CompiiialiveJy 
iimiUsl strurtiinil dainagi- to n atihmurine in tbe diving mmdition may 
lx- accomiiiiuicd hy an inllow of water in a sluirt period w hich wull 
result in the loss of the vessel The accident to Sulanaritie A wiiich 
was stnirk by a passing muil steamer, illustniic?^ this danger. It is 
reasonable to accejit the published rejiurts that large chargeii of high 
explosives exphxled lit a tiifwlcnite dislEuice may have ii serious oiTect 
againsi submarines and cause them to fniimlerl Their srmall re^iCrvo 
of buoyancy in ilie dicing condition makes them specially liable to 
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rifks nf foiimltriitp rapidly, mu] ]itiU‘ riion' tlmii ii m-vkv ninv [inir* 
lifnlly nil tlip iiiti-rktr wiUi M uti'r in si vi-rv short titiio whon thi* vc^^>l 
is snljmi*rff«l mpn to u miMirrak* .k-pth. On the oIIht LiiikL i fporlH 
whirl I Iiuve uppearttl of tlie niimeiivers in France nnd elspwhi'ra, 
vihi'ii lit t licks liiive ln?t‘U niiKlc by KiibrnurinGs on vi^ls nt finrhur or 
iimlrrwtiy. show ii consiilcrnblc prrcpnlii^ of hucccssos. fi?nch 
cserciscs niv vulntiblr. no dnnbt. for piir|W)SBi of tniioin(j, but under 
p'licc tytinliliohs it is nf-t.'cssivn' to iivoiil the risks of iJunmgii [„ 
Kill non rt lies, which mifrht eusiJy Uwoinc serious if tin* tlefmsi. were 
I)ivss*-(l homo, ns it would \h- in ivnr. IViien llii> oflii^-rs mill i rows of 
siihmurinrs know lloit they will Ih* traiMcd more coiLsideratcty thno 
iti ii'id M'lirfrinr they will inilunilly Itikr cliiiin't^. iiiiri niukc iittiicks 
mvoli'iiifr |Jossil>lc di-stnirtion under the etmdilinns of u reid nclioo. 
In short, nii%‘id iniinein'crs in tliis ilepiirtmetit, while ttiev Joiiv lx* 
uwfal in incn-iisin^ the skill and roiilidence of oRia>ra mid men in 
the niiiiiugioiicnl of snbmnrines, rnn In; no real test yf Halitinir 
i/IU'ieru-y. ^ 

^Sfilmjiinines nnd njr shitjs Lave wrtaiii jwint.s of rfsetnblimi'e. mid 
proposals huvL* lxH*ii made rapeatedjy to aj«tM i,itt‘ the two tvi>f*s or to 
air ships us a inemis of prori'ctiuii from saihiouriiic attacks. One 
KrcJieh inventor seriously sujjrgesteil that a eiip[ii*e halloon attiirhed 
to a siibmiirine shoidd lx* the jxist of oh.m*rijilicm from which infonna- 
iLoti should In; telepriontHl to the sitbiiiarine us to the jmsition of aij 
enemy, th* evidently htid little trust in perLsimpes mid uverlookcnl the 
dangers to which llic olwervers in the car of liie balhxin would lx* 
fnim an oneiiiy's giin firo. Qn iie reeently a [JPoposiil hits kn.ii 
made hy M. !?nntfjii Dnniont (o tna* air sliips n.s w defeiisp against 
sidmitirmes, his ill™ U^iiig that ii dirigible air stiiii of large lUiiieii- 
Slims, and moving at n i-orisiilenible height nlxive the snrfatt* of llie 
sea could disixiver the w'lieraatwiits of a stibniaritie, even at soma depth 
below tlte siirfatJe. imd nndd effect its dcstnictioji by di-opping high 
espial ve rlnirges ij|)on the hel jdess vessel, f Eero, iijiin, I he invetilor. 
in his eiigeniesa to do mi-sthief. has iiol apjm'i'ioted adeiniatelv the 
risks which tlie air ship would run if eiiiiiloyid in the manner pm* 
pi^l, as snbimirmes aiv not likely to U- withont snpjiorting ve^ 
sc.. It ini to snlaiiarinft; lliemselves have Ix'en armed onlv with 
tort^lfXBi; bill it has Iwn proposi-d rweiitly to add guns, mid this cun 
^ iliiiie. If desired, in vessels p<x«exsing relatively large fixH>lK«ird. 

f " ^ ^ are uitroduccd, the (endeiicv will U* to 

further inrrease dtiiicn-dotis and cost, and the decision will lie gov- 
erned by the consideration of the gain in fighting power as compared 

e nllTr "‘f- ^^1 practically 

io S e/ “ to t^-niedy ihis condU 

acc boats, if built, will undoubtedly curry gmta us well as 
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torpedoes, nnd in them the gun fittings would Ixj permanent, wliereas 
in i;i;uhiimrjiies oertaifi pcirtioiiE? of the armament would have to be 
removed when vessels were prepared for diving. 

A[)art from the use of suljmarme ve^b? for purposes of war^ their 
adoptiim as a means of navigntiuii has found favor in many cjiiurters. 
Jules \>rne» in liis Twenty Tlioiisajid iH^^agues under the Sea^ has 
ilrawii nn atlnictive picture of \\4iat niay lie possible in this direction, 
and others hove fuv^onxl the itlea of c^imbining the supposetl ad van- 
liigiTs of obtaining huoyanov from bodies floating at some depth lielow 
the surfaw' with an airy proiuetiade crarried high above wuten Not 
many yi^rs ago an eminent naval artrhitirt iJreiv a picture of what 
might be a(?t‘ompli.Hhti?d by iitiliscing what he described a-s the ^hin- 
troubled water lielow ’- in ai^iciation w ith tJie freedom and pure air 
obtainable on a platform tarried high abcjve the These 

suggestions* however, are nut hi accortl with the ace^plt^l tliwry nf 
vrave motion, since they take uo noic of the great depths to which 
the dbturbnnce due to wave motion |>cnetnites the oiT^n. The 
probleniK of stability incidental lo such plans are of a chararter 
nut easily dealt w ith, and consequently there is but a nmiote jirns'pect 
of iliu use cjf ihi^ siiigiiliir com In nat ions of submarine anc] aerial 
siipersinutiin^K. Theiv is little likelihiHKl of tlie diM[da{^'iiieni of 
ot^i^ali steauisliips at an early dale by either navigable air shi]>s t>r 
^ublminuets, and the dreams of Jules \’enie or Haiitos Diiuiont will 
not Im* reali/s-d until much further jutvance has lieen imule in the 
design and construciiuii of the vessels they contemplate; 
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Lilw^ria is It fHirtNiri of tlip Wc^t Afrirnin lands whii^h may bn 
?tylod thf i-iai of NniiJiei-n fiiHiu^a^ Its s^onHiornmwt jiroinoritoi'y— 
CiijK? —^lf Eill ilw. (iniiii^ii i^msi prnjeoss farthfet BomhwarU* to 

scii]xvl_v iiiiiriLr than 4 rriiiii I hi! ifipiiHnr- Tht* northin'ii ]a>lilk^al 
boundary of IJbotin tlio ctwist ui lln- juoSitU of tlia rivor 

ill north latitude T\ Tlia PtrtEuiL iK^iniihiry im tlio smithy U^twirrii 
I^ilx-Tia tiinl llu' Fivnvh [XissiOrisioiii; on ilir Ivory mast, ja Iho iaujfv<* 
of the riviT Kiivulli* tht moiilli of uhtdi river lies wlMuit !3 rnik'i^ to 
llie I'list of Cn[H' l^ilmus, iti lalitiule P 22^, The northemmcirst es* 
tremity of LilHTinii territory on the roast |J(=^ just to llie snutli of that 
jinirshy iirni ikuiscly forested ixirtiou of the Sierni IxaHie colony—the 
Slierbrcj ilisirk't—^which one might say^ tvitli a fairly acciinitt!! 
tv as the farthest jaunt reached by the C/arthaginian I'sjilnm' I [anno 
in bis ctdebratetl voyagi* of d ism very along thi^ northwest of 

Africa in nbotit n2l} Ih C. ]t is {jmlaihle tliat the ‘^ gorpllns'' which 
Hanno's exjxHUttoii i.iiptumi somewhere ni tlie vlcintty of the Slicr- 
br<i River or of nt^rthern Liberia was tlie rhiinpanj^H^s still found in 
thest‘ regions. 

It w ill Ik-^ seen on the map that [jiU-ria <MXUi|ncs a most im|a>rtant 
slrutegip^ ixwitinn on the w^est wwi>-t of ^Wrica. The gvuientl trend of 
its coast is from northw’csl to s^iiitheasL. |>ani1hd tu the courst* tsilten 
by steamers plying across the Atlantic betw'mn F 4 irn|u^ and Houth 
Africa. It might, in fai-d. in the hands nf n stmng iinviil jMJwcr, 
eserci.s^j n very domilialuig influence over ihe ensteni Allantic\ wdiidi 
is one reason, ammig many others, why Cin^at Britain desitx^s to see 
the i]ide[X-zideiiee of the LiU^rian He[)iil>liiT preservei;! anil inainlniimL 

Tile wniiitry of I^tlwria as a wliole is one dense forest. It is prac¬ 
tically the culininutton of the West Afriimn forest* the reginns to the 
north, east, and west hiiviiig l>een inort* nxtensively cleartnl bv man 
in iMist fimcii. or partaking more of the piirk-Iand, grass-grown cLar- 

« kcjitl cii ibe Rvyai S<h:Let>+ Atarcfi 27, uin,Tv lluiiftat-ed, jier- 

luliisloEi. from Tlie Hlotiriuil, t^>rHjoa. VoL XXVt, Ne. 2, AitKiiHt, 

tJM>r^ See nlN> " Liberia,” by i^Sr llarry^Jotlli^toii, Xdiv Votk. lOCKS. 2 vqIsl^ gvu, 
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acter owiii" lo Jheir loss dO]jioii.s rainfall. Xo>v that two EngliRti 
companit^* in conjauction witli the CinvernTneiU of Lilx^ria, arc 
clpuvoring To develop the rejsnn™? of the interior and to iiccimuilnte 
kiiowk^l^^ rc'j^^itrdingr the elitimtc imd proclucU* allonipl.s are !>cin^ 
made to reLi>rtl the ruinfalh as to (hi! extent of whieli at pre^ieiit only 
a g^es^ t-un be made. It is probable thai south of latitude 8^ 30" the 
averap' nninial mlnfail uf Lila^riii is not (liiin IW iiiebeH. Ad- 
jpij]jn^ n^^on.K in i>ierni lA'iiue have a mrortl^l niinfiill of sfitiu^tliing ' 
like I:MI Itiela^s. so that this is prohtlily an iiiuler rather than an cjver 
eetiuitile. Korili of latitiide 8*^ 30" the niiiifall (liiiiinbdies probably 
to «i0 or 80 inche^tr |M.‘r aiiiiiini, and in i^nsequeinrt' the dense forest 
gives way to n pastoral country of stiMinnn-H« grassy hillj^ or i^ark 
lands tif grtiss, vrith dense foref=-t itloiig tjie stn^ani valleys. Sir. 
Alexjinder Wliyte. well known by his many years’ work as an oflicial 
In charge of boiunieiil ilepartnieiits in tlic Brilisli East .\friciin Pro- 
NxtonjtcSn siieiil a gmal deal ti^f lEKH in Lil^eria, and in the rE*port 
which he ilnnv up for my ififormation ho (x^iisidors that this countr>% 
w'hieh has a seaUiard of approximately 35(1 miles lotig ( from nnrtli' 
wi'st to southeast) atid a total su[K-rlides of alMjul lo/WXI square 
(uilesT luLs tw'O some w ha I differcuil rliiimtt! 7 i* <ie|Mmding- elo iloiibt, ee 
giKwl i|f>id on the latitude. In I he southern regions l>eln\v latitude 
Ci‘ * the rainiest lime of the year :ip|a-^ars to lH^ the months of March to 
Jnop and .Vngtisl to Decemljer. Noiih of this— -naiiiil MEainivuu 
for extoikpli!—the SfXHOLilly iiiiny tiioiiths arc: April to the end of July, 
SoptemiMir, and f Jclobi?iv 

tmm my own esj.MU'iriit'^* of Lil.H*Ha, I shrmld say llnit the heavy 
rainy Ik^gins in A|wi! iind lasts till iho end of Jidy. Then 

thm’^ is a pnuse of a inoiilh or six wwLs with rsiiin the henvy rniiL-iL 
loginning again in Sepiemljer and lasting till the middle of Xovein- 
La^r. FroTii mid-November till tJie end of March is the dry at 

any rale in the northern l^lf o^f Liberia, but in the southern [uirt 
this dry t^i^ason is not mudi mure marked than it is in the Xifow Deltai. 
Itairn in fact, may fall in any month of tlie yean Xovend»er 

Eitiil April is the worst Si^iisan for storms, simie of which are Vi.'ry 
TioleiiL 

When I lii-st visitinl the ctHist of LiberiLi, in 1883 imd iRSn* the 
primevjil fon-wl givw' down to the along a great profM>rtitin of 
the coast: htilr when [ rt'vbiled this coonlry in the summer of llKM, 
and touehetl \ii a gowl many places at the coast whore I had imted 
forest PTE>wing ns latq as 18&S, much of this big-iire xviKHllnnd had 
Ikmui swept sway to make room for plantiilions or even f(}r towns. 
In fact, with n few exiTjiliuiis* tlie blg-lrr^ tmd rubber- prod living 
fon^t does not oMuiitly Ix^gin in its umst markeil charucteristii^ until 
a jiMiriLey td at least lo mik^ Ua>i lanui made itilaml frrnu the 
1 have e^timaUidi from the rrjMiris of the agimts of the British cum- 
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pATiirs and from the ftctsjtints vf Liboriau, Britii^h, aiiiI I'rt'iicL 
explorers, tlint oiii of ilie s(|iiiire miles wLicli tmtv Ait[>ni.vt- 

niHtely ii»;igned as lUe atvii of iho Liberian Republic, at least ^'nOlliO 
ii(|uaiic mill’s cotL’-isl of dense, itTiclu^ireil fifrest, jieiiet rated, it iiiav Ije, 
by miiToiv native paths, but os often as not otily pierced bv elephant- 
madn tracks, Alaotl H/jiHJ square mile::} represent tbe jilimtatioiis, 
ganlons. ton-ns, mitl setdcnicnls cjf the AttieriemLilxii'ians alon^ the 
iMMist iiiut :i,000 or S.CMJO .snuiirc miles the clearings niude by the imlig- 
eiiinis natives in the dense forest. Tiie reiiiaiiider of tbo territory — 
abijiit lo.OtK) Hjuare mileH—is prass or [lark Iniul in (be pot^'.^’ton of 
the Sfnndiiigo tribes. «lio are great «ittlc breeders. Tbis is the 
c ha riii:teristic of llie far interifir of Lilx’cia. where it l>orders on the 
Fremli possessions of llpja’r Nigeria, From all accounts I can col¬ 
led, as well us from (he little I have ^feii myself, I do nut (hink that 
mucli of (he interior t>f Ubcrhi ren lx- descvilH’d ns marshy. It is, 
on the other hand, iiicliiied to lx JiiJly, and at distances of from (0 to 
IDO miles itilund the niiigcs of hills reach altitudes which might 
utmost lx dignilUsI by the niniic of uioiiiitHiiiii. Sonic of these 
nioiintaim (the Xitiibi riiiigoi nltaiti iK-igiits of o%-er ti.tKXl fret— this, 
at any rate, is the height nsi^ribetl to them liy (vrtain Freiieh explur- 
ere: amt from ivhat I am told [iy ,Mr. ^fnitlalld Pye-l*5inith. one of 
the agents of the iifore.saiii Jtritisli cOTiipiinic.’s, 1 am inclined to think 
tlniE Ltktfl fret, at any inte, is iiiidied or exceedctl by jxnks In the 
Satro mngi'. If (lie re[Kii'ts of certain truiclcrs are jnstified, how¬ 
ever, it may well tnni out that tlicre are jilritrid&} {stieh as Mount 
Dniplc) on the Franco-!..ilxrian liordcr of over D,D00 feet, and 
(Hiently luglicr than jitiytiling that is to lx met in IVest Africa .south 
of the npjxr Niger and wiwl of the KaTnenin. Some of there inouii- 
tain sides are precipitous, with faces of Iwire iiK-k. Olliere, again, 
are clothed With deiire vfjgetiition to (heir suiiunits, and this continu¬ 
ance of ilcnwc and lofty fon-sLs for miles nrid miles and miles will lx a 
terrible hindraiire to surveying in iLie future, while at the present time 
it gives lu f JiH’riitn exploration the same sad and somewhat dreary 
chunicter that lius lieen so powerfully desici-iU’il by Stanley in reced¬ 
ing his adventures in the giviit Kongo forest. Much as the Ixitanist 
may gloiy' in the splendid vegetation, 1 really think that in the long 
run one wearies more rpiickly and easily of forest than of ibirert. 

Forest, in fad. is the distinguishing feature of Lilxria as n country; 
it Is the clitiiux of the forest region of Vi'est Africa. In and from the 
forest will lx derived the gru’at fill lire wealth of this roiintr>’. Tlie 
gt’olngir forniiition woitld iipjxiir to ho mainly Aix-lican. aiul the rtxka 
are mostly granite anil i|nartr,. with hen' and there indiral.ions of 
i rplranic tuff. The m-ks near the seaixjiisl and iu the coast ranges of 
hiUs are in neb inipreguuled with iron, and are cutuciiucatij very red 
pa i«ft— 20 


m Thi- apiH-uninet<! nf tJiis n>rk. c^pociflll^- whprf' it h 

hy i]w ro[i(ls whicb the Aii]eriet)-Lilx'riaii:f» Jmve doareil in ilir L^M^t 
region. Is eurif»i?ilv pitteil imd honeycoiiilHsh It is huitl, iM^-ooiiii^ 
erij>eeiiilJy inclumtiHt on exposure, imd lliis innkes it 31 gcKhI surfnce for 
r<ni 4 l tiinkiiig^ as it Joes ikjI into mud- Very lilth? is kiK>H n 

utxiut tlio p 4 ?ssible mine nil wen 1 th of Lilieriii up to the prt^-^'nt time, ais 
tJie extn^mely de^iS^‘ fon st of tlie interior is ii grejit obstncle to u ntpid 
Hiirvey of ihe itjimti'y* Apnrs from henitvtite iron, whieh itp|K*:irs to 
e^'^ist nearly everywhere, there lire tmees of gtihl in the tiiiid of (he 
rivers, and ruitive stories ns^sert the existencif of alluvial gold in the 
Atsindiiigo iLphinds iN^yoiid the forest region, I^^inL licis Imhmi dis¬ 
covered reomtiy in the Kelipi. I'^Jiintry in eastern ]Jl>eriiMmi{ /due ore 
in the vieinity of SloiijTjvjw, In the KaVidli ivgioii then* is 11 grejil 
deal of tHjnindiim in Llie tt luis idleged that a dinmond 

Wjis iJiseovereil in tile hill-s ixduiul irmnd by 11 LilHU'imn hut ns 
yet no ciuilirmotion of this discovery Juis rcsieheil me: nor luive [ 1)oon 
nblf to ELsta^rtaiin when^ the <x>p|iiir comes from wldeh is itstnl to 11 
limited extent in some of llie-MjiiKlingtJ wenjions from the far inlerion 
71ie Tdiierian fun*sts contain most, uf (he Wi^t Afrimn tlmUu^ trees,* 
SiK'h eUaiy Jis is irxpm'led* however, d<K> not seem to [m‘ so gofwl iiij 
tJuit wliich ia derivid from the gi^uua It is very prohnhlv 

ilerivet] from a piipiliouin^x^ijj^ tm? Wlotiging to the iKiriinind gfurii?? of 
Dftl/m^ryuty The wcjdth of this forest in imiin-rnhlier-prtKliicingtrees, 
viiies, fiTiil bii^he^ is witliont pjinille! in ntiy other pnn of .Ifrica, mdi^ss 
it le one or txvo small tmm of the Kmigo bnsin. Counting the four 
rnbbt-r-pmliieing figs, ihert^ iip|K«:ir to \h* jit least twenlydwo tnn^s, 
[ilnniH. or vint^ wliidi prtHlii^i* siilenblc nibljiT. These sfUTies iiicliule 
I he w'elJ-knovrn mid ividi^phunJ fsanfMp/ttff omi live mag- 

nilh^tit Fmtfumia rhuHrij^ the nibber tree oiuv sci iihijriflnnt in laigos 
colony, I'he Fut}tufnifi is stated to grtiw to over feet in 

Indglit. It closely resifiiililes in Eipfic-iimnce the a Hied ^pecii^ Fnuf ifmiu 
but tJiert' is a very con.sidoniEde tlifferem^^ hi (lie price of the 
rubU^r yichli'^l b_v the one iitid the other—(:he nildh»rderiveil fi'om FfUi- 
famiii may, ja^rhaps, iuy sold for IS pciufe 11 |Himid. hut the 

widl-im^pai'isl niblier of FfiftttfiiHtr ehmfira rangf's in value from -I to 
4 shillings. The iJiJitinctive fcatiinfs of ihe leaves, fkovers, and fruit* 
which cnalile the observer to iIiH^iile wild her he is tapping ihc vain- 
nhleor the valueless Fifitftnfiia^ will shortly Ih^ ilhisti'tited in my Iwaik 
on LilM-ria. The riuigi^ of (he Ftiiitui^^w t/aHtu-d appars tij eslemi 
from tlie middle of LilK^riti eiLsiward as far os western I'g^inda^ It 
is found in a lairtion of the Hnhr-al-()haz]il region and in the northern 

two Hiwekis of elKuiy.^irtiaticfti^ (n iVIliertn. ... which 

of the XSonrovLau Ruhbei- Comimny—/Jaf- 


$rftall^niin fli-4K>rr^ —JfltTmhi'' 


PUiTC III. 




Vm W0M£M. 


A D^vil Dance" \h a Vai Tqww. 














Hepart* HHJrS.^Jpfinrlwi. 


PU^TE IV. 



A M^hdioo Fa«i4^ oh tme St. Pauls n^veA. 



Scnr OH TKt USEftlAh 










hjBYniA. 


261 


pnrt Kongo Stato, TU{* Funhimm afrirmia is more strict I v 

iVfricftTi in its rangp^ ftnon PorLiij^iesc (iriiini^]i lo tlie Koiig^> 
basin* In tho ui?sti®rn regions of tin? Kongti Frw Stuti-: and in Aiignfjt 
1' lliirtl Fttitfjfmm is foundn, which, like Ftuttamut tifrinmu is of urn 
iiitieh vjiitit* to llic niblwjr tiiifk. Mr. Alcxiindcr MHiytc* in his sysictn- 
atie oxiunillation of tlio Lit)erian llnni, wliicli lie irndcrtimk at niy 
dnriiig HKH, has distovci-t^l two new K|)rvies nf wild <'olhs:*— 
fifidiffmti ami The welUknown LiU-riiin 

miJpt* w ith a biglsfiTy is, of cmirse. indigenous to the ruuntry, aitd is 
ri<wv iH'ing exeltiifivcly cuhivated l>y tJje Aineiieu-Liberians on tlio 
C<ja.st, 

111 Lilw?riii. of roil ISO, as in inrK^t don^ly foiH??^lod ooiin tries, (lie 
displays in color nmssos of liirgr* uggi'ogutions uf flowers are not 
often ol>sorred as in the [>ark hindi> and nmre o|h?i:] i^rintitry. Stilh 
there are many olijeots of U^mity in lUe fnresl wdiirh .HhonJd fh" 
onuuieniteil as ]>roriiiiient feu In res in Lilieriun H.t!niHy% Every [wk >3 
and ereek of still W'ater is smvered with water lilies, oliieflv the roTn- 
innn a small variety of wliirh is also jmsr*nt, and is 

Ijeenliar to Lilx^ria. In fho damp glades there are ahnndaticv of 
and llfi'manihus lilies. A small iin^l very luraniirnl ter- 
iTV^triul orchis grows on the surface of the water in shallow |h*oIs. 
In the riense forests there are nniaarons rjiiphyiio orchids, chiefly'' 
with eiiorinously long raH’starics* A s|xwies of vanilla 
grows wild in the hiisln There are many KingilxTare*oiis phint-s in 
the iiniiergrowlli of the forest, sfinirtimes with large and delicately 
colored ftnwers* at others reniarkahle for the Him and rich coloring 
of their leaves* Among tlies^e may Im* iioteil 
Th*jlhfu uikI /feHeatnwi. Another fin idly of jdants well reptx'scmted 
in t!ie itndergrowih., and reiiiurkable f<jr the variety and ijcauty of 
their foHagt% are the arums. IVoniitient iinitmg iliesc ure 

(■tiiatwi* Af^htmtetfuK anil llie 

Loiu /uH-itritu^ tiw lues at times nuigiiificent liisjdays of lilac bloi^>mt 
not unlike xvritariji in sha[H=? and cridor* The wtixy-whitc camelia- 
like tiowere of the .Irmyrn are objects of giT-at 3 K^uiity% eti[jci*ially w’liet'C 
they Lire tiuckly eluHtciu*d jilong the hori/^mtul bijuiclies. The J/m- 
i^ifufJuy also liglit np tlie fon'st with tlicir red or white bnict-s* One 
MftAfiffiulfi. or □ rlos*dy allieil [jlimt, has gorgeous scarlct-crirn.soii 
hrects like u aiiother* widtii is very vunmmu not only in 

Lilarriiu btit throughout the wiiole forest region of West Africa from 
Portiigncsi" Iriiinca to ngiinda, has a ehister of largt*^ white hrucLs 
lielnw’ the y el low tlnivei>i* These bracts, wiiich are leaf I ike in sha[ie 
(though not like tbo leaveij of the plant hstdfL took ut a distance 
like foliage cut out of white velvet The Oi^hui mullifiom is a 
beautiful dow^ering tree. 




253 

a [jurklikd cmmirt is cititomU Inhflhitod 
for Lhi? iiKiihi part in>wniJays l>y ii intirL* oi- IrKS Moh]iiTiinLM]iiiii?j,^J 
chieHv t« tilt? Maiulln^^o rfock. Tli^^ 
kwp lierih oittle, tJxjirrij>lo3 of wliirli fiiid ihAr ivay down 

lo the oMist through tlu^ fon^^it They aiv similar ti> the hnnil 

whieh is on siitii jij the market of Sienii — sfimllisin ^tiMight- 

baekia.l cattle ('.vittiunt a hiiiiip). t>iia-rolfiii^| as a rule { fawn or gniv* 
or rtHhlisli-yellow L witli rtitlier long linriis. This bmai rrsenilali'^ 
in Jiiiiiiatare the !niig>home<l (ialii ux which is fotiiitl in southern 
Ahyssiiihij ami iheiicii, wilh st"verrtl hmvk-s in its distribnthjiu to 
I giinflii and I he west side of I'angtmyikii. iiinl acros&i the Nile to tlio 
shores of l^ake Cbniir The Manclingo fix is, lo my thinking* simply a 
rlwfii fetfl variety of this tfotii ha^d* which seems to !iave tieen tlie 
oEfiesi; form of {(ornestic ox known iti AfriciL [ii origin it m tlioiight 
lo Iw' nioreconnetn il wUh the Indian eiiitle thnn with the dcs^cendaiits 
of taunof; but when it is fonnd in iis pinr^t fonn, it has not 
gut llie hTimp rhut is aHscxsatinJ sviih Hie jcclm sireeie^, thoogh it 
fretdy inixi^ witli i\mi tyiH\ an<! smiieEimi-s |]nis iicijuireri the /x?lin 
hmj;]|i in mMitiun to tlie cinirarterit-licjri of the extremely hjitgip 
spreading horns (longest in the cow} ami the tendency to ix' one- 
eohm'tl. I am not so sure mystdf ih;ii tilts ty|a? of ox i^ neire-ssiirtly 
de;s?eniie<l frmii hificta*. It b refiir^mted in the paiuting^^ of 
the Egyptian iimmiinentH tugetlier ivilli lIk*! zelni tyjav II limy have 
Ux'i] descended fixjm an intermeiliate ly|mof wild os native lo north¬ 
east Africa—iiiterinediate h^tweeii ftihv and hiflh'fea. 

Ill thLso|k>n Mandiugo eoimtry of hills, nioimUiin?H am! grasti Unds 
there- h i^id (o a gi'eat ileal of hig game. T!ie lion exists there, 
liEirtelii:*ests of (hr Afrinin typi^ water Imek, giraffe.^ ixain anle- 

IfijM-, |■^iH;| hitek, |M^isih|y rhiiioeerxjSt unit giratfe. Klepliaiit,s 

are abmidnnt all over Lilx^ria down Uj wdthiii aixmt i!0 miles nf the 
etaist region, in fact, many of tlie iJiilhs ihmngh tlie forest arc little 
else than elephant tracks. Elepliatiti^ are a gcxxl -deal dremlful hv tiie 
of the foix*st region, as ihey ari^ alli'giHl Ui altaek man cpite 
nnj I revoked. 'Fhey do a gnmt ileni of damage lo pi ant a I ions. Tlie 
Manilingus, byUhe-bye, have Imrsi^ dmilar in appmratire to the native 
briH+ils of Xigi^rja, ^ lei^usionally one of iliese Siorses limis its wav 
<!own III llji' ixiaH in Ijila^ria, but. as a rule, the few hoi^ses one meets 
witlj al Lilanajiii i^oast towns have Ix'en brought by rea from l“'rencti. 
(Tiiineii (Kfinakri)i It is [iti imixi'rniint fai't, however, of great irega- 
rive vaUie^ that apjKirently there is no Xagana or lly disimwe: tn 
Idlx-ria. X<> ikmlit I here aix^ imi^ or mure of relattsl 

lo (he ispise lly, hii( they do ntil carry the eelehreied Iselsc- disixoM* 
lo liui's^s^ and cattle. 

I'ho luincipal anil remarksdde animals of the Ulwrian foix-^t n^gion 
me, among antidotes, the lmutlsume.st of the Tntgelaplis^ the Ixiugo. 
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This fipl£>nili<l animsiU good s[w<i'iiiu?jis of whidi lire to seen in the 
Xiiliiml [JisLoiy Mum-hih. ,it .s,M,tli KeiHington. i^s ehiiusi the Jtirgftit 
lit siw‘ of (he Tnigrlnphs, being oxvCodetl only by ibo irliuid. it is 
iiiii|r„ifii,ti,ily oolomi bl ight oiiiBitniit n-J, with u few |Kjininof hludt. 
und iHild white strijjte mid Ixifii. Tt to be fairly wjiniiiuii in ihe 

LilK'nim foi-ftiits, wJiich also ixnieeal in their rttvsRiw curious develop- 
Jueiits of the otphiilophiiJB untclupes, or dnykers. These diiykei-n in 
other ihirts of Afrit-n arc nsiiiilly iissiHiHleii ivilh the idtii of n rorv 
Mintll miteio|ie; l,ut in Jdivria then* is llio widisjin-ad f 
H ivlio-h Is iK-arJy tiiesiyeof a snioll cow, mnl 

rntuuku whi.rli IS iilHiiii ii,e siKo of n fallow d«-r* with short -tout 
honii^ lh-sid.« sswend snmll tyja-s yf diiykcr them is tin- of 

idl the mildotie^^the n>yid ai,teto|H^iiot so Iur«i! irs ,i hmv: mui 
them IS tb.. iK-oiilifiil i^^i-hj-a itnti-lo|je, which is brighi vellow tsiv 
iKddh- ii.nrb.Kl w ith iKiid l>luck slriiKV^ » inost uniisti.il tK^limition il. 
thisgroiip, 't he ijiilhilo of liic foitKit region is th.* rml-haireil, diviirf, 
^!it>ri-huriiwl fiuircilo, 'J Jk^ i*nlitiiirv Uii: hij>[>ri[^o(nmuft h Ut Ik? 
prcsenl in tlie loiver Knviilli Uiver. but LiWim. streams and forests 
me for the rnosi j.ait fn.jtientcd l.y the pigmy liipi>ojHiHnnn.s an 
unimaJ which jiioliidily emends its ningi* from fhe interior of Sierra 
U-one to the l-’n la-li Ivory Coast. Hefon* I leave llie riiiestioii of th-' 
fauna I slinnhl like to uientimi that, in iiddiiloii tii (here la iisg tui- 
parenlly no tJJo.^inn fly to spread the disoasi. them js a irrent 

j\dief in other liireeftoiis fimni the onlinarv insw-t p-sls nf A frk^i 
Ah«.|n.l.n|s art* very siddoii. met with, fn fact, they scK-ni to la, 
enttrely aijscnt froin miich of the forv*sl ri-gion. X„r are white iinte 
very iKantiion or destnietive In I he maters of lajpiilatinn. 

riie hiijuan {atpiilation of [.lilM’ria coiisiste of the following He- 
Jiients, wl.ieli may Ui divi,led first of alt itiiu iiiiiigH in's and Anierico 
L.ilaw]itiis. I he former niimlmr soiueihing like 2.0CK),Oft(i iiml (he lat¬ 
ter la-iweei, J;i.tKK> and So far as the onlside world is tvm- 

mnieiJ, the world of tmiititsv antj eoiigru'ssf-s, the roiinirr wliirh wn 
know ns Ldwria is lynidik-rei] to Wlong to and tw goiWiii'd hv (Ids 
wiiall of KiighMh.sjHakiiig iiegr.a*s and hiilMireeifs of Aiiii l iran 
■ n-ipii, J hca; Kiigdish-spsiking negrts-s certainly govern and mi¬ 
ni mister the etanst Imeand a Udl of mureorh-ss s^etthil oonnlrv which 

extends from iiO to 10 miles ... Of late yeni^ thev have 1 an-n on 

geiiemlly fneiidly lenns wi(}i the 2.fXK).m)rt imligehons negroes, some 
of whom have come very luneh uniter their iiifinciiee. 

The .Vnierico-Lil,erians arc the survivors or tlm dcseendants of 
Wl slaves or iierson-s di^tisfied with their smdal cotnlitiui, in the 
Tmiteil States of Amenea during the early [»m of the idnetiH-nth cen- 
tnry A eon.iderahte nnn.te.r of them also came from the Brittel, 
West nrlies; but the movement which fonndiMl Lilieria—the black 
ItepublK- un die west mast of Afrlea^. igi„jtted with certain philan- 
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iliropic wiH.iHiesi in tU« Sipttss iiboiit 1821* TJir lioivevet, 

ill vvsis Mil* oiiti.'onu' tif tlmt si ill tnirlii-r nnivt^iijetit iii 

l^riluiii whliih !ird to I lie fonnutioii of Sit^ri'n AMien British 

philftiithropy in the L-tj^hliX'iith tjiHiliJry u'lis ttwakemHi tiv thii injustic.-^ 
of tho Mill re mule mul tho imbfippy condition nniny of tlie tuiuiway 
■rhivi^H or frt^l in the West IndiL-s or in Hriti‘«h ATnorim^ it 

wnsi chicdtUHl to mptilrinlr n nundK-r c^f them jneoplfit nnd for thnt pur- 
IHise (possibly silso ^viili i.ui eye t<i thu niiiiti ohsince in ^"tnirinlf for 
liniiil Britiiiii oni' of the fpAv gouil nulurul hartjors on the west 
of Africa—Sidrni Iji'onr) u i^'iillerneiil wiis fornit^d on the site of tlie 
nuHlvm Fnv l\>wn, witlnml iiveniitii-li re^ril tn the feeliiign or rights 
of the kx-nl inhuhitnnl:^. 3n tlie same way, when it was detTided in lht‘ 
rnitLsl iSiiites to found n home for the i^epjitriale<l Atrienn. the prior 
exjxirinieiit of Sierni IjccMhu turned attention toward the same mast* 
and in 1S21 and ait s.tihcieqiient datej? settlements were effecttKl, lirstly 
at Monrovia, mid later on tU Ifolx^rts Port* Grand Baisti* Si no. nml 
lIar|H.T (Ca|)e l^ahiias). I'sually tliaose who eondueted the eiiierprist^ 
went thrtJiigh the fonii of bitving small plats of latml frtmi local hend- 
iiii'ii or chiefs; hut. as a rule* the promoters of this movement did not 
tmiihle overiiiiieh alKiiit the riglits of the " luish niggers,'" as the indig- 
ciiqiis iiutivt^ wiTe ternuNL Consecpiently the first fifty years of the 
history of Lil>eria were marked by constant struggles lietween the 
Americo- Ld^eriwii im aflern and the iiiitsve blueks. I hiring the last 
ten yearVS* hiuve%^‘r* tiiert^ hn* been a iinirkcd adviuice in good reJa- 
tioii^ lielwitm the xVmerirati s«‘ttiers and their native stdijects, as many 
of them may fairly be ealleiL The wise [hjIicv of Presiihmt Barclay 
hits gn^atly promoted this g^KnJ feeling ^inct^ ltK>4. lie lias Iwn aide 
lo asiSeinble at diilei\mt times iit the denial i.-hiefs t»r their n^pn^mt- 
nlivi^ fmin almost oil parts of Lilieria. even from the Mmidiiigo dis> 
Irirts just l>eyoiid the limiti^ of the t.vmsr l)tdt. Therefore they have 
no subject of disagreement, ('nrionsly enough one example of tins 
mild rule of Viluck hy hlaek is that the wiiitv man in LilKWia In every- 
wiieri' received with gmil friendliness^ iH^miisi^ he Is mu wssotniited in 
tlie iidiids of the natives with anything like eumiuest or oppression. 

Ihiw’ fur the origiTUil ex|HU'inient will sui*reed the next Iweiity 
yi*ars will. ]N>rhiips, indimte. The iH'grtx's of Amertciiii m-igiii who 
have si'll leil in 1 JIxTia have nut. as a g^uienil rule, U^eii able to sltind 
tin- rlimate very mnerh lietter than Knrofa^nns, iiiuL as a rnle* they 
have not Ikh^ii altle Uf rtMir large families of chililrtnu Yet it set'fiis to 
me as though Lila-i ian.-=^ of the new geiientlion lairn in the txjiintry are 
la^giiming lo take hold, hut this is partly due to the inoreasing and 
T think very sensihle priictii'c- of intenmirruigi^ with women of the fine* 

vigrirouK, indigFiioiis rat ios. Probably the future of LiWia will Iw a 

iii'gTo state very like Sierra Li^-jne in its developiTient. with English a^^ 
its government Inngiiage* and sneb Eughidt or Aini^rlenu mstitntions 
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may prove to 1 >e snitcil to [Ui Afrienn country, a coast l>elt inhabited 
hy iiegroe* professing Christliihity and wearing clothes of European 
cut, and u Liihlerlaial of Muliaiiitiitalans {lresst.-d in the pictiu'esque and 
wholly Huitahlo woni ut the iJay hy the ALandingihi 

ami by ini>l MuhariuiitHhiii ncjgrta^^ l>tJtwwii Smtegal and the \^'hitc 

The iiiitive ranss o( the languages llicy speak, ansi the 

t-eligiuiLs ihey (irofess iony, to a certaTn extent* l>e grouped imtivr twij 
classes^—the Mandingo on the one hand ami tlie Kni negrt? ois the 
other* f am awxin‘, of coiinie^ tlnit the Miiridiogt> tyj>e is a very vuri- 
nble one physically, aetordiiig to the less or greater iJegivM^ uf i^aii- 
i^Lsian hlood wluch iiermcates its negro stix k* nml u 1 s<j that tlie Knt 
iiioti pro|Hn' is confined in his distribiiLioii to a smalt iH^rthiii of the 
srmtheru cfuist of tjila^ria. Ihit +airli ut lIicSi* ty|M-s is snlficienlly 
ix^prs^aitaiiv’e to serve as a genentl illustratioi^ of the tvro elapses of 
Lil)enaii (leuphLs. AHsxK'iulerl w ith the MumJingi?;", to a great extent 
ill langnugt, in M{>hamti 3 eitan n^ILgioii, and in tlie adoption of the 
Aralj (Iress, aix‘ the ^"tli iiEicI the fhmi of wiisterii I^ithpriai and to some 
extent the Ihm or Kimhnza. All the mnahiiiig trilic?s are mow or 
les* rehittnl to the Kru sloc:b in language. ap]s>fira]uas ptiysirpn^ cus¬ 
toms, ami the profi'^koii <tf a pagan and fetishistic n?iigioji, ^tiiiiilar 
in geneiul feaiiuvs to the felish ndigiisnS of all western and wi^l 
mitnil Africa, witli i^sme jKiintsi of iK^semhlanw to the Ihmtii Udiefs 
ill the southern half of Africa* The Com inugiinge of w^t*sterri 
LilMU'ia is ml her a puzzle in rlassiiioUioin and it must iidmittHl 
that it only ofF<‘rs tlie slighit^st alHnity to the +Maudingo group and 
ati cipiidly sleufler connection with the Kro fumilv. In a still iiioi-e 
generalizial way il may Ik* said that there aw {listant resembhincv^ 
betwatuj the hiiiguag^^s of the Krn and Mandingo stocks: mir caii 
these slight n'Stnnbhiiuvs Im' altc^giuhcr i^X[>laiiii^d by the ineiv imposi¬ 
tion of linguistic itillijem'es. The Aranditigo^ who are di^tiiied to 
phiy 11 iiickst inijHirtiint part in the tlevelo|imi*nt of LiliHTiii and of 
nmcli of Wi^i Afrira. arc ia>lliiiig hiit ii varying degm*: of rio^ 
tudween llic Fulii iiiee of I he Wi^t African [lark himis and the ordi¬ 
nary AfritNio negro. This ei^iissiug and the foundiiipr of this 

group of |)ro|dc““the i^trrert pronimrial ion of w’Iiuh;* iiuiiie st^ioiis to 
Ik! i!klLiding'iu or MamLing^i may have Inh^i a relatively ancient one. 
The .Mnndingos. in furl, im* the Swahilis tif VVi-st Africa umi olfer a 
striking reManbliiiici^ in fart^ to the averam^ typs^ of Swahili porter 
I flat iirio mt^ets wdth on the Zatxzihar coast. They also often refTiunble 
mnives of I'gindm aiiil fur tfie saiiie reason—that a goial deal ivf tlie 
[a>puJutioii of Fgaiida is infused wtih a slight iTamitir e.leineiit 
lierived from tin* nliiia aristma'acy. Sf^verid Mandiiigos whoin I 
met at Mtfimnda were able to sj^ak Arabic in a halting fashion. 
The Arab wtnds they understtaat ln^t were Ih^tHc pronounml in the 
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Ntjiih African (iitilrct* It tu iiit* tlmt in some tlii^ Cru- 

caHiiiii t?lcjnrijt in liie ^[amnia^nii^ \\U6 <kTlvi^l fmin dhvL'l intemnx- 
tiirc yf Ilciia^rs niiil Arabs frrmi Xorth Africa with tby iie|£r(a*s of 
thy I*ppi>r Xi^r. I (loiibt if any jjiiiiy-bJwKlyd Fiilii [a-oply exlniid 
thoir iiilo ihr iionbyri] liiiiii^i of ljiLn?ria: biiL tiioy liuvy had 

an iusduubliN.1 iikEliiciiico in Liinys piisj iivor I Lie dovclojjincuL uf the 
[wirk laijil which lie^^ Ixivond llie fy^i^st, Kv their iniiijilinp^ with tlie 
nefn‘*H'^^ nf tin* Sndant'i^* Eitnl ^Vesi Afriraik tyjx' (hoy have 
cmilcil (he ^[andiiiij^ii and have also earrh^i MiphafinniHlEin 

eivili/Hiiiinn RTitl ti*iict-H into thal )airt of A fdea* »r4 wHI asi^ lU) i|yid>l, 
the Siukiii*s4* brnnls of iiitilr atnl The ilmnestic sheep uf ntl 

llie/roivr^ of LilM^rin is that eoinrncin to I hr uEIkt foriisUHl parts 

of WoTjt Afrira—till* j^heep ftith eiwt cal's, fairly h elhdevelojaxi 
horns, small size, hlaefc siiid white coloring* u tail withont any fatty 
developmeiiLi and a lliryat iiLaiie in the inEih^ Vnr hack in the 
Jiiti*FLf>r of tJlieria f atn infurjiird that the Maiidinjiinc} sliei*p ait> simi- 
hir to tliosL* of lha Siuhin. with fnl hiils iiinJ withiiiit the tlirnat luaiie. 

It sdionlil hanJly e^nnr wdiliiu tin* limits nf the pn-sent paper In 

discuss uin* of the mm\ inten\stin|' pmhlents in Afrini—the nri^ii 

of the FhIh niL'e. I Vrsunally I am si ill fUspu^Kl tmviird tiie fphl 

llit^Tv Ihm the Fiilas were an earlv rr*j(ss Uaween the IjihvaiLs nf 
' *■ '■■ 

North Afritw aiwl the ne|^x*s uf S^'iie^al, a ca-iiss in wdutrh the Fait- 
LUsiaiL i*lejni-iit jn\Hloinhnitcil i^mstilerably. Tiny <swl a inly oifer 
Tiiarkis;| rL^^ndklaricvs, howi'vi-r* to the tlamitic aristiK-i-ncy of the 
Ipper Nile and tlie hike ii^^doiisu TJieir Iim^ini^e is a t'tjinplete 
puzzle. At prest^nt il can not 1 h' s^ud to Eilfer aninilii^s of a markiHl 
kimi to any ^miip of tie^i sjawh. htd if is rinjihatk^itly ii liegrtk 
tonime hvith a faint sii^jfi^tbn hm- and theiv tit ihe [iiiiitu rjiinily). 
ami imt in any way iidhietifiEHl hy Ihiniiths hihyaih or Seinitie i-har- 
aH eristics. As lo I lie Tatyaii atlhiities of Mansa tliere can Vie no 
doiilrt. hut nothin*? of tlie kind Im.s as yd la^en disiTrned in (he strnr- 
tiirt" nr vEP(-iihiihry of (he b'liJfiilile. It even si^-iiis to offtT kw rtwni- 
Idaiices in stnidni'e to the flatiiitie lan^^ini^e hnnily. for example, 
than call lie: diseerne^l in the Ikntio 

Of all the |x*ojjh*s in Liljt^ria atliliatihl wiih the Krii stock |M*rlnips 
tlie most niimemiiH group is that nf (he Krn. wlibh (Ktriipte^ the rnasi 
(if LilKTin iH'tweeii thi- Fn^neh fnaitier a1 (he Ivaviilli tliver and the 
river Si-st(js, W itii tlie Krn I a.ssoriiite the Viridwi, as the two ^M*o|iles 
differ hot little in bnjininge and scim-idy at all in pliysieal ty[>e. The 
<md>cis are inclining strongly towjvnl Flirisl iaiiity. Init very few. if 
any, ixpn verts to that rvdigioij have Ixh*!! made among I ho Krn people 
proiM^r who inlialkit tlie omst lietw^eeii (rixsinville and (larrwway, 
Krns and Greixw together tiuinl>er sonic-lliing like The next 

niost im|H>rmnt group of [usiple. as ivg^tnb nnmix*rs, are the 
diugcjs, of wliorii tluire an^ ]x;rhaps 300,000 wiUun the limits of [hbe^ 
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riu. Ah^r tln^ni Utny rankc^l t\w Kpw^^ii pmplp. a U*nn 

fi»r El nf triU*-^ s|M‘iikiii^ <iiiilt;fLs «f n ciiniriiiHi li^Il^l!lJ!^^ 

TIk*m‘ Kpivi^i (fiiiiiiliarLy kiinwri !iy llit* Aiijpritxj-LilH^duiLH im l\ysHL 
nr may tse as iiiiiny iitJ 2riO,^HXJ. In an in tins piipc^r 

Uip n-tst of tho Iril>e3 an<1 llieir ap|iraximaro nuinliers mie Piiiiiiierut^Ml. 

Ilk ihi! rent ml pnrts of Lil>?rin, within <ht limits of the forest, thm^ 
is no clonht ihsii eiiiniihkklism imnaiU This isn very innrkeil foiUuj^ 
in llie life of llio oi- ]Mv. Tliosi> {>tM>p|p sin^ ^ihl to i^iish mi>st 

I ho hiiinls ami fi.4'l, uiicL this v'ory Lliunly dish is nsnsilly 
ln'fom u kinji; or oilier alone. Nowhere in Lila^ria have I iioiiml—nnr 
ijjirt Lfciiy i^s|JltP^er ernaniiiteml or mpikrtiMi—any rare of negriM's wholly 
fiEiked. eillier ]inion|; men or Womeiin siirh as 311*0 so eoiikinoiily met 
wiili in oiisterii Ktpnilorial Afrieii.o]' until n few reamn^o in jiarts of 
South t entrnl Afrirn. A eerlain degree of <“t>mplrte mnlitj’ in un¬ 
married women >Y3is at one tirnt' ipiile n rfinimon feature of the niitivcri 
of the Niger ileUa, the Ooss iriven iiiiit the ICamerim, while on the 
upper (h'oi^s Ki ver ctjinpleie iindiiy aiiioiig tlie iiii'o was pist liegitiniiig 
to i1iHaj^[>eiir tveeiiU" ymi'^ ago, Tlimiighout J.iU^ria no oui^ has ever 
olkSe:ri'ed conipleie imditv among eillser men or woiueiu Tlioiigli 
thei^' an.' a few rare e^YiH^ptioiks to this rule, it tiiay giMienilly Ih^ oli- 
served tinit (lie marked feature of tnah^ nudity m* rliatiu-terislie of the 
t^p[>er Nile, the eastern eipiaUirial regions* and iirigittally nf the north 
end of I .like Nysissa and n*iitral Z;imlH'':^ia. is never xiic^t willi in t!ie for- 
estinl ivgions of .Vfriea, exxi^pt [>ossil>ly hem 3ind (lii^re niiiong the 
Pigmies. Threaighont the Kongo Imsin and i.-onntrii^ c'fini{i]etel 3 '' 
BiiVagi^ IIS tin* iEineiniost jwirls of Liljeria, tlie mini wear a iiiltiimniii of 
eJothing^ whirl I is n roiu^+ssion to hleas nf di^viieyn, and whiehT when 
tlie race is quite out of toneh with tlie tmde of I he outer wtkrhh is giui* 
endly a strip of Iwist (hark eloth) fnun a lig tree. I Iiave riot xkli'- 
served any of tlie ^^lvagL^ frotn the interior nf hiUTisi wearing ditsspnl 
skins, 1 am hild tiail sogrewiy ntv fliey afier fond that wdien tiny 
lieasl Is kilhHii tin- Iiiile is nuisleil and eaten. On the vilher hand, the 
eiviliz4'il Mandingosfkf the m^rth have lejirned from the Pnlas or from 
the ^lorn's, or |>ossihly fmiii Imtli, tile lutysi laaintifid wiirk in leather, 

Nskwhere along the ™ist of LiU^ria h then^ a hiir^Hir in the sense 
of the liay tit Sierra Ijimiie. All tlie micliorages, in fnel. jire i>|>en 
nMdsteads, But on the other hatiiL this is not a parljndarly dangiT- 
oiis eOtkdition for ships^ as tlie south wind never hkiws sirtuigly 
enough tu nihc a big while the north wind, etmiing from ulf the 
land, ran only iilfi'i?ii ihe Atliuitir at some distant" from tlie shon'. 
Blit of I'icuirsii* this [HkHless c'onditiDii athk very miidi to the discom¬ 
fort of dealings with LilN*ritn Altlmugh the swell from tlie choppy 
snrfjie^' rtiised by the wind may not lie sutlielently serious to affect big 
vessels lying at anchor, it is not at till nice for small IhihU or steam 
launches^ and generally dtiring die raniy season of the year transfer- 


ciice from the big srentntn- to the sliore-going IkhiI has to Ije eiTect(Hl 
liy moans u{ u rnmo iiiitl ii^rsulliN '^tiU mnrt^ U? dri'aflerl nn 
points on the mast is the hiiiiling or llip going ot! on lU-roiint of tlio 
surf. tV'^rlnipH ihi^ isesL approai'h tn ii sheltered*i huHrtPr wliieh 
is at I ho oapitiiL Monroviiu Here there is u bsir to n rtinall river or 
whieh mmflllllnci1ti^‘4 with (lie Pmils liiver. Tlie bar Is verv 
sell I nil I rough, to o certain extent nhelteretl by a pn:inic)ulon% 

niitl ons-e aemsst the IniT yiNi rtiJi hiiiil fpiite comfortably on tlio Imw'Ii 
in iH«rfetTtly siinMitli writer Ihil id ijlrnHs like (initirl Busa, Siiio. ojhI 
(’’ujw Pitlinns, the liimling ciiTi lx* exli>iiiit‘Iy ihingeri>usi and disiigree- 
iihit'. Olio selijimi iirrires nt ov tlupjipu from ikt**® ivkliaiii, jit 

imv iiUo< ti wottiiifT fi'itiit tlie iv:>lk‘tis thiil bivfik (ivtT llir sit(*rn wr Lkiw 
of llip }»fnii. Ilowt'voi', ivul iii*ciiNiiilH III |wpsitins or projM'i'ly iin*, U 
uitLsi Ik! (■(mfcsstHl. of ruro iHtTomnitiMiiid tlio ^vliolo i|iiiv,tiim ilq^miLi 

vory miUTli im llir gtXKl or ill will of ilo- Kni Uiy.H who (Ui'iis t tlio 
jrtifTinja:, 

rill' Kiivjilli Itivep, tftoiij^li prnlinl)!^' Jos? in votiiiLit' limn ilu* St, 
I'litils. is tliu iiiniit rmvi^mblo iis ji iiiemis lif lo thr inttirior, 

riifriHnnaToh' llirnc is n vm’ lunl hiir ut tlio mouth of [lio Iviiviilli or ' 
it would hnvo plaj’iai a very dilToituti part in the liistory of ^Viwt 
Afriai. (iioriisin iho hiii'. u stoiitii latiiioh or ii I'cuviiijr boat omi 
luscvtii! lhi‘ river fur almiit 5Ki inihi?, wlifii tlio first I'aiiids im* n-itoln'd. 
'i'lio iipix‘i‘ Kttvalli is im|ii‘i‘f(>t;tly kiinwn, miiL indwd, its oxtK'nui 
UpfRT I'oursif is &tiil II jiiiitti'r of riitijprtnro. On tiir definition of its 
(.smrsi* tU'ponils to a {jrt'iil oxtfail the luyiiiitt down of tiie northeastern 
Injiitier of IdlH-ria iiLooi-ding tn the Kreitdi In'aty of 
1’he St. I’aiiJa River ii? only nuvi^lile h-h for ns n place eaUed 
IVliite PlaiiLs, ahont ‘iO uiiics from the iiioiitlL There is no difilcultv 
idmiil the Ur at the inoiitli of (he St, rnnls. for this reason, that one 
eaii land witli liliie or no risk iit. Monrovia t urn] onee! itiside Llie 
iMesiiraxlo Itlver (wlih'h is merely u erts^kl. one run emhark on ii sfimil 
river steamer, of wliirJi therii lire twf> or ihm* in existeine, enter 
the St, IhiiiJs River hy tile Stoeklon t'nH.'k. and Iheinre nsta'iir! the 
St, Ranis to I lie tirsi rapitls near llo> selllrmeiit kiicovn as li^'hita 
I'Jaiti?', All llie lower part of tlieSl. t'niils River isjn'etiy iJitck witli 
Arni'rien-UlH’i'iatj si'iilemenrs, some of ilmni of n distinctly jirosjH'riiits 
and jn'r'pos.-iessintf ap|M*jirtnnS‘. Senn-tif of tlie oflietids at Motirovin 
have coiiiitry h(ni?*>s on the hanks of the St. Rniilr- iimid elniriiiiiio 

11 rroiHidings. 'I'liis (n'^al ... la* iittrilmted to the Aiiierim- 

LiUriiitLs, iliut I hey ii'ifaiiiiy know how In Imihl honsojL, witiely in 
iiti|H'arjimv, snnitiuy. ami lastinj;, or as reiisonaldy disruNe us one 
i-ati e.v|H‘f't in a land of iieal ami iiioi.stiiiT, In fm-t. the leading ehur- 
rteleri.'ilies of the Aiiierieri-Inlwrian& art* their love of building and 
their retnnrkaiile |N>Iittm<'?iiii, 
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For some iliBtance abivt- its first nipids the St. rEiuli Hi Ter is 
iiuvi^iible foreutuwLst but hi flic littlc-kijiiAvii region north ot' 
Ihibli Zulu IslfiiiiL it is sfuil to Ui imvigsible fur riiiioes up to its 
jiinetioii with ihc Tiiiiui. whh-li is alsu stated to be un iniporisint 
streiiiiL 

Eflstwjirtl Ilf .Moiiroviu. Ilic .Mesnrailo Kiver iir t'rcck as ji 

navigable pieee of wntcr, to ^vithiii n very short dislsincr of ihe Junk 
Creek. Tivhich is a Imiutrli of the Dukwia Eiver; so that, exi't^pl for a 
little isthnnis of stiiidy soil, itoni-OTiti might lie situated at the western 
estreiisity of a long island, developments that might rnuie later 

on, it wmihi Isi very easy to rut a tmmit lii join the Mesunuhi ami the 
Junk rivers, Fids would then give aro-ss for vessels of light draft 
to the I>nkwia and Farininglnn I'iverH, stivains deLKiueh iii 

ii H^Ulemetit of staiie im|iunamx'! nuimal .^Eaisluilh hut the Imr iit 
iMarshail (monUi of ihe river Junk) is extremely hai! ami ditiigiutuH. 
Asa matter of fact, with a very little expend it tiiv' of iimiiey MuiLnivia 
might Iw made a g-LHxl |Xirt- 

The population of Jloiirovia. so far as Americo-Lilierijins and for¬ 
eigners arc f:ain(XTnrd, is iihuut 2Jii)0r It has u system of teJcjihones 
which ixamcets it w’hh the se^ttlctiicnls on the St. Pauls Hiver. This 
has l)een set up and is well worked hy a native LilM^rtnii. It is, |>er- 
hajis, luiT’dly nw'ssary to ivmind you that Monrovia wim nainiKJ 
after the relehmteil President of tlie Uniteil Mtntes, Monroe, w ho is 
resjjonsible for that d<Ktriiie which inhibits utiy Euro[iean nation 
from further nests in the N*ew M'orkh The capital of LilH^rhi is 
divided into two paiis, the low and shoreward section lieing given 
over to hirpt lemefits of Kru boys ami imligtuious negroes, while 
the upper part of the town is iDhuldti.>tl hy Amcncodjiljcriiins and 
Europi^iifi l♦oluf^dsJ traders^ etc. This civiliKed pail of llw town is 
c‘om[Kisisl of broad, grtisri-grow’ii sim-ts, anil sii list anti ah well-builu 
comely h Hiking Iioiisi^s, diurelics. oflh?es, iiiid piihlie hujltUiig^. 1 he 
sniart ap|H-arniicr of the hfiiisisi* in fad, Ls in somewhat striking ron- 
tmst Ui the neglernHl ronditiiin of I he muds, Tlu^* have never 
mjide. and are simjdy tin- nrdevelcd r^n-k of more or less Ihit surfatv. 
Cons^Kpienlly at the pii-senl time they aiv alK^dntelv unsnhcti to any 
vchh^le, I hough I have si vn ini cnterprisiiig LilKrriiin negotiate them 
wiih li hii-yele. They are gtuientlly eoveixnl with a very sluu't, vliisi^ 
Mirf of Ihiekly growing plants, wliieh is kept in tlie coinlilion 
of turf hy the constant iiibiiling of the [mltv tillle ciittie that 
fi>Njtient the stnn-ts of Monrovia. .V h'ss agrdaible fi*ature an- tile 
pig>=, which exist in great riiimkM^j and |H-rforiii the utliiv of scaven¬ 
gers. Tin* aptH^annuT of iiiijc^t of the houses is, us I liave sjdil, either 
very striking or comely Imtli in form ami i^filor, ami l|ik ti[i|M-araiu*t^ 
is enlLuiKvd by ihe lio?nitifii] dumps of trees ami the gardens which 
surmund moc-t of the hou^'^s. The Aiiienco-L’dierlrtiLS socdi to be 
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very fond of flowt'rs, nnd Imvp ganleiL-i fiiM of rosos, olranrkis. alle^ 
tiwitdiis, tMiiifniirivillid. atid franpiinid in con^itiiiit likmin Tln-re itn* 
tiiiliit*niii^ rliiiri'lii-A and n iiiusijniic hall. 

Then- is n gotwl dt-al of civifiiaitioii iint! t'oiiiforl and signs of prog- 
gTfSS lit till* scttkiiii-iiti^, whieli are grouped together under the gen- 
eriil niiiiie of fitttnd Tfasii, and also at the Siim lowjis* ilo* principal of 
Whidi is iiaintal Greenville, Unt {H-rhaps. on the wlmle, the most 
go-nheaii and energilie itft^eniblugi' of Anierico-LtixTinns is to lie 
found lit ]1ar|H‘r (CnjM- ridmas). IW tlnfn‘ is a philosophirul 
sw'iety, Vh'liU'h in doing a goiKl work in rolleeting iiiitl printing statis¬ 
tics idHiiit hilH-rb. lint Harjier, iinfortiinukdy for Europeans, is a 
giHxI deal inon* iiiiheidthy than Monmviii. 

tWtmied with other parts of West Afriea, 1 should say tliut 
I^iberia is loss unhenlthy for the Knmptun than Sierra UHine, the 
Ivory I'oost, the Golil const, or Ijigos, But it is, jH-r]ia[>H. too soon to 
judge. It is noteworthy, however, that tlie reniarkable altseiw; of 
niui^iiitoes sliuidd to a great estent eoincide tvitli a less inurlnHl prev- 
Kil<?nw laf niuluriiil 

From I he Etiroja aH (loint of view, perhaps the most healthy part 
of UiHu-iti is tile northern half, and from all aeisnmti: it wouhl be the 
Maiidingo plnteiMi that Eiirofieans would prt'fer for their iraditig or 
milling ^i£UU«rlK^l»Ls. 

The great imdcnibted wi>«ltli of Lilicria lies, an I have already 
piritiHl out, ill its nddieiv bnl the irude tii this produrt is as yel oidy 
in its.infancy, Atiolher imjHirtant article of ex]K>rl in tile fntiire 
will tH* timber. Fiasiiva. which is u fila r derived fmn the rind of 
the fronds of u Jlaphia fwilni. figures to tioine e.Kteiit in the e.V[HjrtSv 
which alsii indmle coffee, ii little cacao, ivory, cojiiil, palm oil, mlm 
kemcK ginger, cninivooii. and unmitlo, 
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rKetpr.£!9 TAfins^ or ijhehiju 

Tlie foJlowl^ Ss 41 wuimiary uf tbc ,.rti,tlpal Ai»,Tloi-t.(lierirt»i towr« *m.l 
wttli-inciJli. w th thrtr rtnoroxduaie populatloos. J bo lomiuwie- 

with [tMrt’rts l-ort. iioi far rioiii the wcsiem (ttlerni U-one) fomtlor «f l.llartri 
iiihl nnssHMlN u„rtliwanl. pamilninnl. aad isiaiwanl to tlie Freaeli rroutler nlumi 

Ihi* River: 
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LIbfTlAn 

|Hpu|AtlOD- 

County of MoDtsprfftdo; 
iCwberti* t^'Tt — 

ItoyHftrkllt 
SL fuulH lilver 

New ri Portia __ 

Virginia IWi 

CaUlwell ._— 

Brewer^ Uli^ —,—- 3(10 

CIny At^hUiiiii - 4 Ck> 

Lnuli^lnnii lOti 

New York __ GO 

Whltt^ Pill (ns _ :tflO 

MllUlnw iTJl 

Artbhlglnti -— 300 

CareyHblin?- bui 

Croaterrilli' - JOO 

Benvonrllln' - IG^i 

Itobc'rtinrUlc^ ^_^ IGO 

Hnniwlrtirie - 


- 3,250 

S^ttloiueiits on tin' 

MOmOo KIViiT— 
lJartien4rl!le___’ 

ClnrdoncrHv!lie - 
JolitiBoiivlllo-^- - 


PiiyneMflllo - 

Monrovia ___—— 2, GW) 

iniik Kiver sH^ttle- 

JuiMltS— 

Scb3i"®lii wnil 

eHuTlIk^ _ 225 

Mount OllTO _ ISO 

Mantiuill _ 125 

Farralnirtoii itlri^r 
n 4 O w e n 

Orovo __ :m 

~ - 800 

Conot^' of Craiiil BaiiEt ; 

Basal setlk^nientH— 

Little Hawi*.. . 50 
Etlinn ^TiO 

Hartfonl __ TaO 

flL John* Klver_^_ 35t> 

Utipor Bnrliaoftti.. 400 
Iicrw'er Burtinluin 
(Rnsa t +iOO 

Tobakoiil _ TitP 


AmrrlcO' 

yhariita 

|KipOlqt[ilfi^ 

Con^ GrnnO 

TSilrta ail4 Ulvf*ri:'t3*UJi^-, 150 

On tbe Ulree Ccstos-^ __ 50 


ci^omity of 8liio: 


Sliio 8et!len»eiiti?“ 


SIno River—-- 

m 

Lexlnj^toii _ _ 

100 

Clrecnvlllo -. 

fl50 

Philadelphia __ 

125 

Oeorftia - 

125 


8ptttenieJiti* on Kre 
COflftt— 

Niinn Krn,' 

2^tni I^na 


Nifu- _ 


Town. 


tJurnwo_ 


County flf 

8eitletnebti< nminl P'nikt 
Pnlnmk alkl on tlw' 


lower Kavalll Rh-ipr— 



100 

11iLr|R'!r __ 


plOtiidnIphIa , , 

11 lO 

Latrnlki —--^ 

TiO 

Cult I lid on - 

too 

naif Knvallt _ 

GO 

IIoITtiinn __ 

GO 

Mldilli^x _ __ 

m 

JnetEMHiivlIle - 

TG 

Bmiker IIHI -~ 

25 

Tnhmiiii T^>nn— 

lOO 

New th?orgla- 

2r* 

IllJIlervUle ._ __ 

2,1 


iiiuertfO-IJ lw?rl aiw sea t iered 
nboiit Kelliio In far In¬ 
terior of Matylcintl 
Cenatyr In fbiporo 
TOuntry, omr the 8temi 
lA?otH^ frontier, ninS on 
the itj>ik*r St. l^inlrt Hlv- 
er, etc,, soy™-.— 


mi 


IfiO 


1,450 


l!i0 


Total LIherlfiiiPi: of Atiierl- 

eini origin11+850 


IpIStI 
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aH'2 

Tlir fiitul ran^-t tici|nfl4it]un of ^ t-U (lltcaLIlKirljiru^ fmatilly 

<;1ir]AttuiL mill of Akuorii^n nml iirjim jitninmls to 

TIso '* ” PfininkunltXi Ihpn'fujnt*, m Hso pris^t niuumitj^ to 

a iMHitilEbMoij li] ilkp iTikffciit n'KEskii of nluMit In niimlKT. 

Tlik^to ikfi? Ek ^mm\ Bimjj otUor iiEithp villim^ nri!l sieeuII I^Jiiiod wttk-tiinitK 
nr frmm nf AtnpHi?i>r^EI>crtnnH whli-k !t wfiukl ErdimiH ty oiEWiu^rrite by 
lEjimr. TIm' oeiiw iieiiI twiiji In Htii-k lu^iEUrr^tl rtottlomonts n.H tlitet lnudi eeh FIsb 
TnftHi, I’uOuke, Wenbu, rixiui-nltiu Wojt, i-iti) luuy Ih' Inkrii m a ?4et-off n^liirit 
nliy iKisiflEilr oxiiK^'nitEaii <»r tiuiiil>cD3 In ctkiiiioinino wllL tko miiUt ihjjtubuK 
plureei 

AuirrliN^h^Ll^kiirljLiiH nt |irc>5Pul c-nn^tEtutr tho h'citomlii]; muto of tlic 
ixmiilry. In orljjlu nWyt tH-n-ttilnlH am fr^ita Ehi: UikltEHl Stiitew of AiiHTirrt and 
oue^tblnl from thi^ ItrUhh Wcsil [iidkti. U l^^ enrloUK ilmt In a MrliiTal way 
iriri> liu^n wlku iiJEvi? c'Eipiie tmmt b> flit? frotit In tlio blKtoiy of LllHirtn bsiTt^ bron 
Ilf llrhli<li Indian ilnwvnt rntltiT tlipn eQiljsrnifjto nr Elc^ 4 .t?tkEktiiti? id aiEiU 
from ili« i^hLtt^. TIh^^ miiii.v ffr ihidr fUtne, to 

nitbE^r III jirt-k ii ikroniiElklr Hold for tlioSr I'nlrriirlsty ikau In aiiky nttiMiiiit to JlfHii 
froLij itEibitl tloEM isf win very or oibor kfnijH of niii^Eftiiriii'tory jsoein! t-ovl roatiniiit, 
TIie' bnK'rliioH Ekf Itrltlah tudinn orl^n hiavo iroTionilly iH^ii miaovi^i oiio 

or umii iwu pTks^nitlfirw fmiEa n i^nnlltlou of iilni-ory. Tlmy nrt eiIw.^ fiir IIh- 
tuLMt pari Ikfftor rdnciifoil eiiilI nMiiotnlHT nirtra tin t*i tliolp ai-hial x\friLiEi^ orlBln 
tliEEEE Im Iki- Itt«r with llRW Wbfi8» ImuuHllnte JiiKX«tor^ hnv^ wiuo rn>tii tJj€^ 
lIolUil i4(wi.T». ruT hkfltiuwa?. the pr^nt ^ronlElc [it of fJNc'rla, tJE^ Holi. Arthur 
liu rc'lELy^ Jtik kWK t htti tho Ktook fn>tii -vi’ hji’li In* ?tpraiii: I’nnu? from i In* il Ik- 

frltt of J'cij . now on the iMirderJfuid uf Fmnelt ninl t^*rinnn larrltory. In Uie 
wtwtini jiziri of the Du borne tikiigft En^mt fs nEiturnlly the unlvoi-ntl Ijuisuei^^u 
UM^I tfcy the ^iiierli'^tdAherlatLv It Is viidon±t|y »|w>fcEm by llieiii, Hup^h? oHkI- 
unlly of Vuiu^l StMtw orljclii FfH nklui; It t^lih w very stronff "xiiueriaui loxviit. 
wIiLJe tijo LItiertEina who Ijjiio ^pnin^ from the UiitiHli Wesf milk's la Ik 
KnulL-ih—tfmt Jw to say, ftlimiteii [leisnrL^ do— with hut aliuht AiH'cnt, ntal In 
the of W'hi> hare rec«lToil Aililkional edmaitlon In KukIiumL wifli no 

wry -jJ>v3onH ai^viit at all. A kooiI iIheI of eoniiertlon in ol'TkHnieiit is mUU kept 
dti with Mjv rnltiHl StJitofl, tbotnrli perlmiec jhem |h nn liii reapEnir tendiEiTii^, so 
far iik!E liijrlier nlmiLtloti Is innwmedH fnr the ins]Kkti.-h of yonnif I;llH?rlnns to 
erndy in Eitelaiiil nt swrb (dnees plh the LlvertwHil eehocab<i and the AfrUam 
Tmlnlnff ZuHtllnfe of i olw-y n R^y. ftnt sereral lorn I k'-duiiithnaal Insiititfii^ are 
m^ncToendy rimlntiilned liy Amerlcno phUEinfhro|ilfst«. 1'he nfatiuti of Arthluj^ 
fon. Ejn the ratila Hirer, bi njipued afti^r ibe oolelprafHl phUpinlbroriM of 
ibPil name .^ikciDrcttwl with f Aorksblre), whn did bo nikii h to e«tidplh<!i the 

nrel mlARlonary «feamt FH on the Kongo, nod wbewe diluio Js Tory p'lttefuky 
rtmwitEK^red ki fAth«rln for the npLsiHinnre ftmt In* hpis |?tven tti edoiavtioiial work 

The lipkjiiimtli.Ji or LSborlii, iiot of orl^bu mnj Im i^tl- 

niaili'41 with M?me rorrei tmwt nt n of alPiPiit >.ltWUiiK). | In V'ol. IL |i|k* 

of hiB tkijiik- on ^Lllieria.” Xew York, IWHS, sir iJnny Johiiflton ^dves 
.olintioiial tnformatlon alKnit th,? nnihe num esMlnallng the i>opnlatIoii nt 
^yciCk.gcKPj Hiey may tie enumerated m folkkw’if: 








fVnjiitj- <.if Mtwinvl^i. .. . . 

Jffirtb IAT ibrt? Vul.. .......^-....-r....-rrT. r...^-- -- - - ■> 

+Vwrlb ?»r Sb« .... . . 

Ik'Ji-Olaii ttlE ivbJ ............ x.xr..Tr..-- 

[h*j Bull, o^T in ilws nunliwf^ittn ueiiI 

lionbrr^ ^rlii^hflbe |lr|HilillL%.,.,.F......... ... 

llElilii J the IR* people, iilonir thn BL. PiUli^ Bl nl iMek enT 

lUMDEVVlfl ... . .... 

Nurlh. qlide^t of Lbc OuFii pvO|Jo_ _..L.............rr.r 

l^eyonrl ilua Kpwt’ei, lo the wi-^t fltnl lu^rth, wtv tin? Slid (ftl- 

irvv 4 l' tormlrtQniJfc Hlol it^^ tfll* khOWti .. .. 

I'o ftie uorib ati the Here .... 

f>n Pw ccmkU Twrumi thr nl MnnJTvifl!i. Kn^Lti* the 

litjf Efibn III fkiM |»etifiie. iiELil tnnhiir LilIuiJ the ... . 

j^uEith i>f Pie Btt*« uwn p, itinflp: ihe PinuH f n'm Pm- TjiirlJii^rn 

ihf t'HiLmtjr Ka^hIU Ritrf, mtv tht.. 

ihibJfiEl the E rtj i;oiljie iLe, ^+.. . h ..... -. 

Ilehind the tn the KmthIII tr^hin OeintFK-. 

E»iil |.1 n| khdUfE/tUriiH ticf^ |HK|rilUliKKJ uf 

LKpcHk. 


Seattle ni 

\ ppioaboato 
bumbuf^ 

; Vrii . 


Jk?.,._..,^+_..+......- 

ip.tiofl 

Hand!.. 


,| KM .. 

11^,4101 

, tkimL , , , . ..■ 

fiO,4Ua 

, Maniiiimo 

>■ axi, OKh 

E»r(fft....... 


.. K|hVll3»i If. ............. 

i 


1 

,| RiMn, 4jr Buie ...ir^.... 

behind 

' CSlyLou and IIueiL- 

IB, wo 

. Bam Uild^ 

'jkni,(iQO 

1 

.1 K.ru trlToid ^ 

aTi.oou 

J I'litn rraojile. 

l!W3,Wg 

.! Scl[fiO................. 

1I»,UIU 

1........................ 


I+...................... 
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‘ Tt Ip probnhte Thflil the tolpl popnlillnn thf TPd«ttH itinuphlio IrPie^ eotieklerafkif 
ereeedft iMs e*tliiLiito, whfeh le birlvH! at hy paLllnit lojETlhef the ik^biiiqldMoEift nr eaeti 
■epiiritEe hr^ihfh Op ^ivoci to bie hf kiP reiirmcototl ve* at Monrovia. The proper pri^nutl- 
rloiTtih nf the well-knon^p Irflml nitile ^latMlIhRHfc rtpi^m 10 Ite ^tnndknp'o/'^ or 
■'Madliitf'a-" They are a raee that wlJI play a very notable part In lira de'(‘elcifj<tiehi of 
Wftpt +%frlrrt. The ^Ende of th|p tritie. Wrhh'h [Mhpiilatea Pia hlntfrlainl of Llbcrlp, puna 
ol BieErn f^eooe, awi lira JioullH'rn part of the Frrhrh ” Slhtah/" Earner oupilter irae ur 
two luiniuEUL Their liinfuaKe la barEaDnIoua to iHmntI and elraple and III eon' 

alrucllon. tberefi^ra t^lly aequlced. TUr-j ara :^|uhamn]MlaDa E4) n very Hrraf t-XEi^lrt. 
nnly a U’m hraioehni Iti lira Ubrrlah hlhlerUnd rrOtnlnlhll pp^an. In eDaaeqiience they 
ilreaif pirfurrai|iadj iind auLtahlyt like the Diajorlly of UoltninuKalniilKn] Arfleaiia In tha 
NJjter BdalD aiul ttie nijrlherEi ^iiLlrtti^ vrlEli wLile hrceehea^ valrnnknoup lobea, and 
nr mitod Kkflilrnpa. They ate a ClWe-tonlilhe tor* a* rn^tnl* phyalraJ ilii>vehj|Puaeii 1+ anil 
their phyflioKoeraj rmreata I he eeeret af their |Kiwer+ tianir^ljf, I he BditUt Lnfualon of 
Caiii^aplnn bhNid^ Tliey are, In fart^ the rtMtilt of an early Inlermlhullan uf Hu^ Uerber 
fmw the twihara with Elio PPSt<»a of lira N'licer llaHln. They are a Indnu- 

trfijKiiv pf^le, wki h a rrOiarkahle fktfiHii^ finr ort. whLrh |g at prrtu<Dl tEonllniM] to elaEaprala 
teaihi>rWork and the PbapInK of plctnrrpqne Rortorola- Tl^p prIPrIjrtiJ dIvlaJciiiii uf thp 
Manillhfiro tace In the hinterland of LlU'rla —[vrwenllHri fHtiu n-ral to eaal—ftro the fob 
IdwLnff^ Bop^nb Kwaikii*aK Mwela^ ami Bukwlra. Tbelr lijwna are neax'ly alwayn aur- 
ronnded hy eiay walla the arehl teet Lire of whleh, Jkid|{lnj( froEn puph phijptfiKrapba aa t 
luiyp pe#!ik, la atronptty mn to binrnl uf Eho low km af SEi;eriB. 

^Thlp: Ip th<' ram nahrad un tllcipt binita In the lnenm»et i:jTtho«raphy Tesey.'^ It 
iLnowa llpolf ftp tltvle, Imt fur lomr la caJ]4>^l by ukoai nt the aLkrrtraniltupE tfllra^ 

H'hlrh, trn varlEHip i;rMkml^ In the tOEiet crinvi^hU-ni mmt, A jrarthm of the 
ra^** ta known op the Pliwatlh. n liflnte Ehni nppentv llvci^rnwPy on our maps aa 
Ea^lJElH.^■■ 

^ Behind the l!Uu<a and lllbl peoiilea ipdo rEunrH ajpiLiii to thr jgreOl Kiiwr: 4 l trilra. 

'^The firii trllraa nray lio diVkliMt up kutber the followina dealsnaPoneK IhiT all thr (j™- 
lt\r inrhtdril nmler thtw haiuea do nol extend fanlier luEo the tatprlpf thHn alii»ilt dP 


railea Crorn tbi^ Luaat: 

^[nir pei^plo ------ TopIMXt 

idkoEiri llkeyond Pin s^Mio) -____ . _ __ iiMl.iMal 

Krn pe^ipk ptuirar llneludEoff atl liKilati^il ijoloiiLv^ of Krtithrtl r|prawheTnE< In 

Mlrarkal —--_- -- , _ . __ ___ IHb inju 

4.lretK> twHJpk .- . - - -- . lUMHHi 


* Tha ruin iwople iwi'ri to I Delude Lke following putHMalalODa or aetPEUfaU trib^: T^tUe, 
Jtyafm. tMte, Tnfli and i^lnxK 










































LltlKRlA. 
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TlH* cif lire Clirirttnii^^ npioiiflitif! entirely lo wjirlmw 

Hfctioiia Ilf tiN* Prefect unt i>tilirr!lie?<n--AiiKlk‘siiL, 31ffllhM!lHt KjiIs»*h>iki 1, Mf'ilHH 
dtst, RnptlKt, Pn'sttsyterLfln, eli-; Tln^re Is one PMtflblisJiint'tii nt MfUiniTln of tJie 
\vni]ti- Ptitlienk n Rimirtti Tntlirillc uil»«lnu. mnliiiy Freni'lt lulu'll lu Him 
nntltmiihty cif h? fRt tlj€^ fnUmTv tinri* niijilr iw but 

tlie mlR«brt huit tmly jiisf i*?rtttbllHiKHL Tbi?re It* pi tUiil of ncUiflty 

iiimiti^ llw T-ntltniH iiili)i«i|i>piHty 3*K‘k'tle» iJefw»fMU^iit i>ii tin* 

repri«oiitc*J 30 IJtwytrhi. niiil Ibis M iKi^ly flniiliiNHl fmiii tin- roltw! ^tiitw «r 
AiiiHfU^ Tlie work N ciirrSod on iiltiKj«t InTPirUibly by iiiliwloiiiirliffi linvlnif 
iHiim* pfoportlon, Ints^ at KomU, niif AriflfHiii bloo^l In Uielr vpliik A ^xid iknl 
<if ibek Wiirk It* 1‘^lonitlotml, ami Imi^ tH?ftiiluly hroilisbt mIIiI folviiiiliureM to 
the t'OBtft of lA^wrln. OiilMiile flu* ufnifnrt'fi of Atnorlnin orlidii iliore are 

not nmoy iiitiTertB tii f lirlflthiiiitj', ub tlwre lire I’onie fttini tl>e Kni 

Iw^hU*^ tLTul tbe ViVElto htitieliHullty. Pi-^rhaii^ of nU tin* notfcvt- rjireft the tirebo 
bP the iin^rtt i‘lirlKflniilaPil aiul *^lvills 5 Pii Tlw VaU of the (Jont. ninl nearly 
all the 3 liitkEUii|U* iieopk^ are MMliiitioneilPiii—riot fiioaiftnllyt lint rery pn'oolnely 
iin rej^inls niUH*^^-^ to Molmioiootlan pre^-tiilK The siiri-nil of srelntiiiineilptn- 
Iwni In the wcjsteni tirnl irnrllv'm illHlrleli* of jjltn^rln luia lieini of InoiieiiBe lk*tiii- 
fit to the itomtry. ilfoilJilBhiiip iln* tminL* In nk^hol uiid . In-N-klnic i 3 riiiikonnem 
wh 3 i li eliu*tt linri* In Ulwrln lis ^ i^nonuni nioollK tlio ni"«riiep—ii lininkenn™* 
IMiit-eil joht Lift often by tlw^ luitlve fomiw of nloolnn (jiaSoi ivltie* ele.) no by tlh> 
1 ‘oii^uiiititnio of Kiinj^H^in splrlbi. 

At the Tiresent time IIh^ iiorls iKf entry liilo tin* TJlM^rlao Ilei>tlblte at ^hleb 

forelpiora nniy .I inith^ an* the fcilJowlna tnnnilns from west lo t'nftl): 

Uolrf-rte l-ert, Monrevlii, ^[nrBbttll. Hmml PiiRfl, Gtnntl (C'twh flnviii Ule, 
Jilniin Is Fit PafM? Palmak hihI KnvnltL Fnte 3 RTtere nlso nre allowiiJ to traib* 
within n 3CIIIW of *1 mller* aTonj? at! tin* liilnnil frotitferrt fif l«ltH*rhir It la. 1 
believe, tin? tnlenttaii of tin- TJlierfan ea«nit 3 ve to ypJil to tlseae retniinilM’il 
jiprtH of entry |itiie«^ In the liiti-rlor niul on file enust as noon aa miiiniuulen-^ 
tloa lirtH lM>on 1111**111*11 u\i iind tiw* tJliorlao tiovernuietit Sii In n poeltlon to main- 
I It Id law and urtler nt tiie«*r irlnwL 
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GEOtiUAPUICAf, tEESn.TS OK TIW. TIBET 


Hy Hiil Fiu^k VnuHiuiiuKiufiiv K. 1, H. 


Tlionf-h I sliull lell of n jutmicy to ihe “ KurUiilibn City," 

lliert* is. ] ftiir, link, strielly sfx^iikiiig. new ihut I shall Jmvt' lo say. 
Alj ijoni|>uiiiujis Hint tiiyspif uuliieil, ih** hi^t Etimpoans to otittr 

Lassa for niiiiiy yt'iir^, .^tlll, wo c-jiit not rlnini crtHlit for linv'ing Ijisjri 
tiu' Jirsl of all, III 1 I .1 all 1 ran do is tii oori'olao'atc tiiul emphasize tin; 
work of fonnpr tmvokrs, a ml cusfHK'iiilty of those hardy Iiidimi ox- 
plonors A'E, f'arat I. haiidra Das, and others, vvhu hail iiiade suiJi 
I’anTiil .surveys and iiitort'stinif iiiitfS tliat stiiiji' at least of our ok 
stark's Were rvinovet,!. 

Such eormlwration js, liowovor, very neersKurj', for an iuiprt>ssion 
Imd of nsient years grown up In Europe that Tik‘t was a wreldied, 
IKKjr. iiiluispitalile ronnlry; and this is not whnt (hiteie few truvelers, 
European anil ludian. who had U-eii to Lhasa UToru had descfrilwl. 
nor h it actually the rase. The northeni pan of Tila-t, which all 
that txw’jM Euixjiwiin travelers have ««*(-n. i.s iiideiHl Uirreii, iiiirulti- 
valtsl. and worthlesfi, atnl this forms quite iwiethirtls of the whole. 
Hut TiJ*et is a large nnmlry—as large as the provinces of Jkmilwiy. 
Madras, aud the Piiniah jint together, and there is a third part still 
nmiainitig wiiidi is ri'toarkahly well oultivalcih which is dotted over 
with thriving rtlliigt^ anti the well-built and cutiifotiulile reddencus 
of |]je Tilwt ginitJ-y. Taking it as a whole, then, and excluditjg the 
worthless dcserl portion, Tiltet is pndtably fully as rich as KiLsbntir 
or Xci>al. The valleys in whieli Ijissa, tlyantse, am! Sliigatso aiw 
sTtuated, uiul the valley of the Brahnuiputra, arc neillmr birretl 
p!titeau.s nor yet iiiirrow V-shaped gtjrges. They are Ihit valleys 
from -1 or 1) to as niiich tis 10 miles broad, covered with gtnid soil, well 
irrigated, and richly nihivuttah This is the most im|X)rtant’iteo- 
graphical fail winch, though mentioned casnallv bv former travelers 
weaittabh:tons.^tablistMiiK]co!ilirfn. ’ ^.’ 

.Vnd with tiiis fact clearly inipirswed upon yotir inimls, let mo now 
ituk toil to follow ill the fofitstrps of the Ti}>et mission in its |oiiriici' 

ollend at ttie Itoyal titsjaniiHiknt Snelety, Felkruary 13, italS. [tD|rrliiiiKT by 

V-ol. XXV, Ni>. ,1 May, 
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2m GEimKAPniOAL REBULT^ OY THE MrSSluN. 

from IinliJi lo WtN uiifortuiialvly haul U> lakt- uur 

for tilt- liniiirtR btnlv iiiiJ Sikkiiiu thron^^li wliicU we ktiJ to 
pass on the way into Tiliel^ urt- at cerlaiii HL'asons any tiling I hi I 
You. however, need "o lliere in mind only, and for the 
mind T tio not know, in ihe wlioSe l■eal^n tif miture, ^renter glorieii 
than .Sikkim and Tik i atToiil Al the very cml^n^t of nnr tiavek was 
ihe '^iphi which in all tlie worlil I eoiif^ider tlie jfupix-mc—the view of 
Kinrheiijimga from Darjiling^ descrik'd hy many tnivehn'^ k-fcHv. 
hitt hv iLonv In'Uit (lian hy ^[r. Itoiighii^ hi^eshllelii in hk riH'eiH Istaik 
on riik re^ioii. ^Ve hnd llien to ihroispU ais^ siiperli tropical fov^ 
ests ufi are anywhere to k« mel w illi. and einiTgifig mxXi* tho kijjth 
TilaHain tuhlelnnd h w'Ufi nur g^H3d fnrtinu- to live for w innntli in full 
view of the iiia^niitk-ont pnnoraiim of laU miles of llie hii^liesL [jetiks in 
Llie Itinnirjiyiit^ witli (lie loftiest mmnalain in tin' wnrld ais tht culmi¬ 
nating oljjert. iji^'lly, we luui ever la-fore ns hi ihe iltm luysterioitH 
ilklniKH- the Saereil City.of wdiidi little w as kamwn.and entrunceto 
whieji Was harred hv werr olislaele wliiela man and natnre eoulil 
rjUKi't atid while mV inililary cniiipaniuns had iMuistainlly tn ihiiik of 
how k*sl tn oveiToiiii* the ri'sisjniiw wt- might encounter, we of the 
poliliial servliH- had linUinually with ii*i the earnest ilesire and ihe 
ambition to lessen by all oiir jKjwei's of itnis^miiig ami persuasion the 
militjiry iH;'si?itaiU'e. and above all to ini|jrc‘,ss the [H-ci|de wdio 
now tirsf making illir 10 “^imiintnnee, thiil on onr deparinre tln-ir dispo- 
silLon tiiward tis shotdd Im- one nf friendliness rather thsiii ImsLility, 
and ihat they HhoukI no longer Itaik upon ns jis jieople in l>e roughly 
and rigid Iv excluded, hat on tlie roll I rare r\‘sfHHnHl and we icon in L 
^nijil more insiiiriug task could ony naui kr intnistCi.1 wills ? And 
w'hile tbk is not ihe phire to siK^ik of ihe inililary and pcdslical work 
of the mission, I may at Icatit say ihaL oiir objrrk were altaiui^d. and 1 
mav express niV lirin tv+iiviction that from this tsint' onward all Eiiro- 
]}imn I ruvelcro wdll ]jr tisr ginnert^ fur what the llriLkh missinii io Wsa 
did ill liiGd. (hie <in1y evil geograplihnl n-siilt I foiv.^4% lliis soci¬ 
ety will liLwr one destination for the adventiiroiis exploi^rs of 
Great liritain. Lind ihe ^vcii lledina of ihe future, like ii fjis^expiring 
imre. will lx* driven hark ami back till they liinilly vunish from the 
i-arili aiiiiil the arctic snows, lint for this niisfortuue noi \u- mily nrr 
to I dll tins hill also and chiefly one of your nw'u gtdd mcdsilists, the 
great Vif.'eroy of Iinlia, to who?x‘ initisilive the wdioh- iuiterprirtt> was 
due and without whose: etinstant sij|>|H>rt it could scarcely have Ixwii 
hfonght to a eonehision so liisnslroiis for future exjdfirers, 

Hiir start from Darjiling in Jniie, IpXHh was miserable etmugl]* 
11ie mon^iMiu was jiisl liursting, ihe rain was coining down in nita- 
niets, and sdl was sht-niiilrd lu tlie densest mist. hVw knew of the 
eiitei-prisi' nprai whUh I was embarking, but a little knot of stningers 
vrho had asst-mtilnl in the jjorch of the hotel had got an iiikting and 
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shoutlMl '‘^Gooil lin-k! "■ iis I rmie ylT, cov^orvd with wati?rprtM>fs, iiiU» 
the ini^t Ui juiii iiiy Luiji[Mniuii^, Mr. aiul CajHiiin OX'ouuor^ 

ill Sikkini. And ikte.^lahli' tlioii^li the niiii vcm. ihere wa?i ntiJl h 
liirgosiirpluii of joy in ruling tho?^ wondiTfnl Sikkim fori^-l% 

fliiV lifier diiy fit-ih marvels of fure^t ^>wth or Howery 

l^etiuty. The mountaiii si<lei^ were everywhere i\ wefllth of tropical 
vejjetution, rich nnd luxuriant. An<l heixj iiikUt Uie ^hnde of Mm 
mij^lirv giaiitH of tlio forest ]unvw ilie smuMy ferns, ofii'ii Ip sir TjO 
fcH't ill height, with fromls 10 m- l:^ loii^. All wen' in bright 
fresh fnlijige, iiiul LR",sitlps ferns of every grsjs.'efiil form and of tlie 
subtlest delis?aey sif trasi^ry weiv variegalesl tHiionnl |ihii]ls^ liks* tail- 
lailiiinis, iiSLtl closely eonns'etilig nil togi^tlna' ami feslunluaS frtJlii 
tnu* In trtH' weix^ rret^|M‘rs nf every siiSe, frsiin Mie gieal eleplniiil 
s:ree(HT. whose rf^semblet] elepliiiiit's cars» Isp light trniliiLg 

vinulike leriilrils lightly striing frnm hough t+p iKiugli^ while here 
iiiul ths-re, iis some bright surprise, the eye woiihl ligtif iipsiii the tiisiT^t 
jierfet'l orehith or other llowery marvel, whteh brought mie li> n halt 
ill an VL^sitasy of enjoynieul. Nor should 1 omit lu mention the bril¬ 
liant biiHerllies glinting past on twery sule. Seventeen different 
binds iVul I I'ljiiiit in the s]aKv of iiOU yunls in the Tei^sta Valley: 
and in few oihi r [ihices in Mie work! aiv to Is^ found suvh a variety 
of ran" bnlterllies. so many dilfci'enl oirliids, autl siieli a ws^allli of 
trees ami flowers as in Sikkim. There are, I Ixdieve, over (3tX) dif¬ 
ferent oix^hids alone to lx? found here and over <vp separate kinds of 

rhododemlroin 

h’'aiii wsiuhl I ihvi}\] longer on llio ottnietions of ibis wonderful 
eonntry, but it is with Tiln't it^lf that we are ebielly coiiLerned 
lEj-nighi, iind tbiiher T must w ithout delay trausjKirt yom .Tnst emss 
one pass and all is clningi''<!. On tiie far side of tlie Kongra-laiiia 
PiLSH not 11 tri^e is lo U* seem If in some seeluded mxik a plant u foot 
liigh in met wiMi, it is a curiosity* -In place of the deep-ent valleys of 
Bikkim llaeie are gi’eal phikm 10 or I'i miles wiile. The sky is cloud¬ 
less, iiiid the view extended over immy amJ many a mile. Here at 
KhajiibLL Jong Mtk Uliite had laid out a camp, and liere we s[>ent 
iminy deliglitfnl months, iltymg onr Wt to bring to reason a [>eople 
nearly ns Liljstinitte m om-selves, amt Ix-Eween wiiiles making rfiving 
e^pi,M]itiuns t<i disEmil valleys—geologleid in vesligatinns wilh Mr, 
Hjiydeju of (lie giH.plogi€‘al ?,iirvey; tiotaiiJCLil irips with TJoctsir Praitu 
of the Boinnical Gtinlens in (^ileulta; tiatund Iiistoiy ex^wditions 
with Captain ^Vnltoin t. M. S. : every tiny and every hour enjoying 
the ehsirming summer Hiimite, iind, above alL the uurivoloil pmsonmia 
of (lie mighty liEimLlayas at Ihe very euhiiiiialiiig point of Mieir 
grandeur, whei'c all tin* loftiest |HMiks in the wurld wri\> majesticijlly 
arrayed Ix^foin^ ns. Captain U3'der, known tip you for liiHjoiirnev in 
Chtnup tsurveyei] and iiieadured all this wonderful i^giuhj and will. 
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I |piif-l. U^furi^ lan^ ^Mvp yim full pisrticiiliir> of lli^^ surveyBut 
who will rvi r iilile to ju!ef|Uiitt-ly tbe fas^cinsitioii uf Liuit 

jfloriiiii!!! of luuuuiaiiis? J^’roiii j^iiuriHe to sun^j-t iht? dtiys w’ere 

fi ixuiiLEuisit ilplij,^!iL As I luukerj uiit t}( iny teiu in the ( jirly iiioin- 
jiifr, while llII In'Iow wiis slill wr:ip[H^t| in n ?ituely gruy, fur siww}' m 
the UhtiiiUH^ the Hi'st strejiks uf iliiwii woiihl l)e jiirit pltliiig the tallowy 
siJJiiinil:^ of Miunil EvereM, liigh in hesivon rtis the ^putle?5ii pin- 

juide of thi- woshh By I lie whole grent snowy rnnge would 

k- illmninuted iiiiJ ^.hine uul In iluzzling, nnsulUed w liitLHiei^. Thru 
tUnatigli nil tlie ihiy it vvoulil k' ImUieJ in ever-vmi-yitig lilies of blue 
nnd purple lill the setting sun Hotlied eiII in n liiiul inlensity uf glory, 
liiiil lefi niiu hungering fur ihiyliglit to uppenr ngiiiu. 

Atui itll wits Erriilrfeil (loiihly inkivMiiig from llu- hisiury of its 
gunlogicid piist. whidi Mr. tliiyiim wsis nffle lo dt^i'i'ilM^ hi me. Ho 
wns imlwl eiirnptinrd w'iHi Uio distriH fnuii the geohigiE':il ^tnud- 
noint, untl ii Ivil uf fossil oysliTs he iliMioveroil thrtv' Iniil iiioiv 
driEil[u]i for him liuiii I^iissii itf-edh llu iv;is ;dihs fiuni Ehe oystern, 
lu nmirutdy Elelenniiio the of I he liills in lliis pnrt uf 1'ik‘i. 
.\i.t;unlEiig to liiiEE they weiv receJit '*—t1nH is io not jnuiv dmO 
two nr (lim- inilliou yviirs ohL nml the imdii nxis of the nitnEi-hiyiis 
>vjis Ehunnighly Eiioderii. | m rhnps utA mon- I him a few Ijiindmls uf 
ihoiisEimls nf veal's ohL In vvliiiE U* gi-olugists sue iviilly iineieiit 
times TWnA was Mow a hint which wnslied nrmiiid the hnsc of I he 
Iliruahiyn.-—a luighty gnmiTe rhlgi^ whirh is I'onshmtiy kiEig piw 
tniih^l Lipwzinl fi'utii the interior of ilie earth ami ever heing wairii 
away by the snowfall on its summit. Never lutve [ Iwii uble tu si?e 
nature n\ wsirJ: on such a mighty^ s<.«!ile an here, iiEid when the seieik 
lifie results uf Mr. Iluydeirs work in tliis region liave lieen ihor- 
oiighlv iiivi*sligated 1 feid siirt^ lliey will prove nf the higlu’Sit internist 
El ml value. 

'I'he misHloii nunaiiu^l at Khamba Jung frum .Tiily 7 hi n^s.-einkr iK 
hut long kJore ihe hitter date we luiil dis^xivercij lIuH oiir jHililical 
would never l>e ohtnimnl ntitil we itdvtiTiwd farther inhi the 
<oiiiilry+ A move cm tti (iyaiit.si‘ was accordingly ordemL and. as ei 
(^> iisidi^rEiblt^ body of iriHj[>s under ihe conummd of (Seneral Mucdoii- 
ahl was to es^-ort Elie inissiom the line of advaiiee iveis ehunged onto 
the tluuiihi ix^ute. 

Winter w as now on us, and tlie diillciilEii^ w hich (teiiend Mnedon- 
Slid iiml his lnn^|^s luid to comeiul with eaii hardly Ih^ realked in 
KiiglniLd. lbi( not even the riguiv of a Tilwtan winter w’eii> able to 
slop the iidvann' of the little ftiri'e uf HriElsh and Indian lruo|>^, 

Eairly in iKM-mukir w'e en^^sed (]si^ Jolap hi and ik'si'CudcEi into tlie 
( huinhi Valley. At Vnhmg, ilie trade mnrt estahJished under ilieold 
eu oven I ion, a wall hud some years ago Ikh-ei ereclcEl to exclude oirr 
tnide* and kyoml tliis? our traders hail so fur never Iax^u allowed to 
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psir.^* ut' ilt-lMiiklKHl iHi El blifihx h-i*^iy iiiomliiir fnmi tlit^ piiifl 

ill xvliit^li lifiil iminiiii|XHl for tlir iii^lit. >;iiv t|ib wsill Imilt 
right ntTii:^>! thf riKul iiihl liigh ii|> tlu^ iiiuiiiiLiiii tn\ eitliur IihieU 
\Vhellur wt- sliuiilil liiivt^ tii Jiglvt <nir i^viiy (linm^U nr whLihvr tlir 

riUlEiii gi'in III! \vo^l]^E iT^iKind to ilit^ iiigsiiiu-ittH [ hiiJ itr-tfil llir 
vions (hiy tn\A i^-cifn^fiilly nlhw iuh ihroiigli Inn] yi t in hr proivi!. innl 
frc^iinrsil Mainhiiaih] ovwy tnililiiry piwintiLiii. Bnl tn oiir jn- 
]k‘f wu stiw thr gr'rail: ilrHH' ill I hr In wot ^tamliiLj!! n|Mai^ mu] writ'- 
i-oim pLi^T^iTig jK-!imibly ihroiigli tlio piln nf TiSirt. nrvrr. I ho}^\ In 
iiguiii^-t us ng^iiin 

\Vi^ tlioii riLii^rgr^l nil III iIjo iiuiiEi t^buTiil>i \ niloy, iivUirlii (liongli 
not \y]ilv EiJiil o|«'ii ]iki- Iht' viillryH wo nftnrwuiilssiiw in TlIm I pioiirr. 
is LitTiilrilly sitiii riiiiTovv ihaii tlio ^-Ikkiiii Vulloy, lioth in 

(]ir VEithy linttoiu ninl nti thr htlUiE|i-s ihon^ was mom rium^^h for 
c-niiifnrtiihlr vilirtgi's rttui onltiviitr^l Hr his. Thr worn vory 

woll lu ilo, mu\. wliitl was uiorr Nuisfiittory from nur jiniiit of %'iow, 
Jrdiirilly wt^ll i]is|uiscnJ. Iliry soon showisl ihnui^hrs Ui ki'tm 
timlrrs, siml annst havr Jiimio hir^o ftjrtiims^ nut of us<liirin^ last yrar. 
Thry iim not trur Tilirtans* hut nro rallt^l Toinosn Xnr is their val- 
Irv* whirh is nii I ho ImliHii siito of ihr vntloi'shrJ , tHuiiiiilmnl ii pars 
i»f 'I'ila-t |>rn|H.T. wliirh is IoiMcihI iipnii ns oxlomliti^ only as ftir eis tho 
moiilhs laf sloE'p gorgr- wo n Tow dnys hitrr puss4'»| ihmiigh in I hr ii|»- 
[>rr part of the* viilh^y, Tin.' j‘j3iEiriill is only ahsmt half Uuil of Ihir- 
Jiliiig* ami tho olintato in iiiiiol] seuhtiov, 

Tho mission mnminrH thnn^ wwk^ in l^owor i'hninhi. wliilo snili' 
Uirv props! rut ions for a fnrthor udmnrr %von^ Iruii^ msukMind thru in 
tlio vory depth nf wiiiler, on ^iiminrv wo ornssed tlir Timg-hi* 
In^OO fori high, on thr Tibolaii phitrau sigsiiin Nrvvr shall 1 fnrgrl 
Ihsit dsiy. Rovoillo wimitloLl at I ho Ill's! strrnk nf dawij+ iiml ns I 
liHikid out of my tout tho vrry sjiiril iif frnsi siRniiotl to Imvr srltltHl 
on the scono, Tho stars wrm slinnting onl sharps olonii rays from tho 
olrnr storly sky, JirhstLii tho grt?nt riingi-t| poak nf ChuiiialharS tho 
first Ix^iims of ilawn woro slinwiisg mit* Iml with iiii furio yrl In rhit^r 
nr w'jirrn. nml only siiFKnont liglit t^p lUEiko iho oo3il more np|>iinmt. 
Uuckots nf wutri^ wore, of i'Oiii>o+ finyiai 11 lo rrmains i>f hist 

night s diiinor woro a hiU'iL snlii] nniss. Thr piRpr .^iklis \voro just 
oi'Etwling <mt t^f thoir tnits^ sEiinorloLl with thi' oohl it liM^kod as 
Elmiigh if thoy shrivolnl muoh mom tliom wonkl ho iinthiELg loft nf 
tliorm Tho lljoriiioriiolor st^Mnl sil IK" hohnv xoro, or just oO' iif fmstp 
and though this is noE rnnsidorod Eimoh in Canjnhi iiiui SiIhtui* aiul 
! dar<' say tlmso who havo jnst irtnriiod frtnn tho Anlanaio wnidtl 
t-onsiilor U plonsjintly warm. T slsoidil reiuiml yoit that "itV" nf frost 
nt SI heighi nf ITniXHi fcTt sdsovo sea level hn very iVitfomnt thing fE'oii! 
aO" of frn-^l on the stni loVid. At ir^OiHi fmt ivhr!i> the of 

hrralliiJig a ooniinnal dniiti uiie*si stivngtlu tho nioir wxdghi 
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of tlif heiivy oiutii(.*ti oJiii hiis to went ii;:i iTiht W4=:alliE‘r i.s a f^iiRlcicnl 
->tiuln ij] Jl-Splf. Aiiv iidclitioiml olTiu-t oxliausls one iiiiiiii.Hliak'ly+ 
And if li trii'ji iif Etinsia^airf!, wlm sini uiiyre or le^ hiiiml to m|il, 
hoAv iin]i;h moiv diiiirT&stiiti^ must it \k‘. to ihr iiiiLtvr^ of TuJiii, mul 
that thry ivert' idilo to imircli ITi miles iiuro^s the pass ihnl day mid 
s[H*iid (he |lt^s;t of thi^ wintiu% as tlu\v liitd t-o, ImuieditUely iUi llie other 
side, at a bcdfrlit nf 3>iit liille umlrr loJXX) feet, is, I tliiiik;, n striki]]^ 
tei^iiiiony to llieir jiowers of rndiii'uiK'e and the In^di spirit wldcU 
jirevnils iiinou^ theiiL Colonel im<1 the Twetity-tliinl Piu- 

iieers most willin^dy faced (iiis i^rdraJ, mid hv this net of endtiraiK^^ 
provt^l oiirf* uikI for aU to the Tilx-Laiis that their ci>Liifctry was no 
longer inuetx^ihle Ui n?^, even in tlie drfith of u inter. 

Here nl Tmiii more fruit It^s jtarley %vith the TdM^ans ensued, 
'ritey paid one or iw^u visits to me* and once 1 rnde over with CajUaiiis 
O'Connor and Sawyer to kn> iheni amiti tlieir own siirifmotliogs, to 
juniii^' Their eapatity. and to estimate tl;e s^trenf^h aiul din^-tion of 
the various infhieneefi at work amon;; tliorn> ft l^i^caine suftieiently 
evi»lenl to us that I he real i-ontrol of athtii's w'n% in the Ininds of tlic 
lamas, tlii'i-e of whom—one from each nf tlie tliiw muii- 

iLsteries at Las.’Sa—weiv jires^uu on the cK^sion, I’he four g^nenils 
wfioTii W’o then met were ainiidde and polite eiiou^ln They I’eiKaited 
by mte the fonindu, haek to she fruntier.’^* Hiil the ini|x^tii^ to 
olistrurl eaiise from the three lamns, who, with seiwls on tlieir 
rem.'iineHj HNiEed an the ^I'^oijud, showing not the lightest sipijs of 
civility or ordinary iHilireiiesii, and instigating^ the generals tn ikdaiu 
m in the TilKUaii ramp till we w onid name a lielinite date for w ith- 
drawah When I think of iheir ruhk! funsitieal obsti'uction on lhai 
was si fill and com pit re it with the ahnosL c^irdial ixwption we subse- 
iiuently had in ail the great nii»nasteries and in the niosi saered slmineH 
lx‘foix" we left Ijissa, I ran not help feeling that we wetit it Jong wsiy 
toward hmiking down that barrier lif exi liision wliirh, h i up hy rise 
himits for llieir own seldsh ends, ha.s kept away from six a iMHiple 
who. wiieis left to llieiniiid Vi's, showed every inelijialinn to l>e on 
fricmlly Terms with us and indnlgE* Their natural Instinet for tniding. 

Pnt puHeying wish the TdMHans rx^cupied only an m-sigiii1icanl part 
ifl Tiiy time at Tuna* and 1 tiad iiinpte Iei£?uix* to etijoy the magnififx^rit 
natnhst scenery armmd us* TmineiUulely l)efore us was aii ulino^^t 
level and jHU^feetly suiwth gravel plain, wdiiirh gave a wmse nf s[>nre 
nitd fmHloin, and on the farsitle of the plain, 10 or lii miles ilistant. 
rose tlie sii[HM'h miige of nimmtains whieli forms the main u.xi 3 of the 
Ilimahiyns tim] tlie iK^nmlarv IxUW'eeu "^riln^t anil PhtdaTi, They were 
iin u urea sing joy to me, and the sight of them alone was ample rvAvard 
h>r all she harilshi|)^ w'e had to endure. The sun would strike our 
tent- at alx>sit T in the morpiing. The sky wuuhl generally then 
Ix! eloudless save for a long soft wisp of gausedike Ini^c* and [jcrbaps 




Plate i. 


i 



The Bamt^ Lake **id Shut an Rang el 



Mcsunt Everest FROW KMAMiiAJEJto;. 














S^ill-fcflrtiin ftppgiT. iPfiS.—Y^iUrfi^huillinil. 


Plate U. 



Frozen WATEaFAtL at Doth a. 



The Yawcwk Tbq. 








OKtXiBAl'UlL’AL RESITLT^ Of IHK TIBn 


271 


ft few flelicfile strcnits of pink or ^lilen cloijf] jioiiied motionless on 
lie Itoi-hoti. And llie jji’etit snowy moiintniiis, in the I'lirly tiiorniiig 
when I tu jio out mnl wnteh tliem, instead of lieinp sharp, deiir, 
jiiid cold, would Ik* veiled in tliat blue. Imxy. dreiuiiy indistinctness 
which inakes the view of Kinchcnjuiigii from Darjilm*? so iiiiirvel- 
nnsly h-uiirtfiil ;iinl the lined stern iiioiiritiiEiis ns etheit*iil ns fairy¬ 
land. The Ijinv Inviwti of tlio Imsi* of tlic iiioiintaiiis was kiiuhI down 
into exquisite sliudes of purple tiin! Jiiiikj wUih* the white of the 
htiuwy summits shaded softly Into the cerulean of tlic sky above. On 
the jilaiii. pliimp lillle lurks snd riiiclies won hi lx* scurrying idwut in 
!X!aix‘h of fotKl. Now and then a little vole woiiM la* seen basking in 
tlie sun at iln* nioutli of his liole. And over nil there reignctl ti sense 
of iX'jiw anil quiet which made it liiiiil lO Itelieve Ihiit only 10 miles 
otr live of lln* highest Ininus in Tilx‘1 were sntciimly .nirsiiig ns and 
jmhlishlng lo llic jx'opli* roltitd ihii'uts of uttuck ii|>oii oiir camp. 

Kor WHS every day. nor the whole of I'ueh day, of tins same pcaciv 
fill nntiitv. Almost intariuhly at lU or U fl terrific wind would 
iirisc mid lilow with fiiiy for the rest of the day. Mighty masses 
of cloud would conn* sweeiiing up from the ilireclion of Indiii, Snow 
would sometinics fall, and then for two or three days together we 
would Im* the sport of a terrific blizjianl. The moiintniiis would lx* 
hidden and nothing would be visible but dull masses of fieiv-cly driiien 
sjiow. as tine and dry us dtist ntid iwnetrating everywhere, hor days 
tugether the thcriiHUuetcr would not rise ulxjt'e lli® even in tlic middle 
of the day. t>nr camp would lie the very picture of ilesolatioii. It 
Heemed impossible that the (xair sentries at night ivoulil ever la* able 
lo stand against the howling storm mnl the [leiirtrating snow or 
tlnit our soidiiT.., would ever Ixj able Ki resist nii attack from the 
Tilx*tans tinder such terrific cireiimstanceit. 

Tlien oiH* iitorning we would find tlie snow clouds had passctl away 
from liver us and see the great [wuk Chumalhuri emerging ealmi 
strong, and iriwsistilih* from nut of the mass of cloud still tossing 
wildly round its base. Below «U i3ei*med chaos. It was difBouU to 
stand against the driving wind; the dust and the powdery snow 
Were still battling furiously around one and aroimil the base of the 
iiiountiiin. and the birds were driven hitlter and thither. Hut tow¬ 
ering alxive nil the liimiilt lx*1ow, serene ami majestic, and looking 
[iroiider. loftier, ami |)iircr than ever, nise the great peak, reverencerl 
even by the uniniaginativi* Tilietims, and above it lay the calm blue 
sky. illiuiitulde in Us iwt fulness and light—a sky of bright and 
liquid aXIIre, ihrough wliicli one seeuuKl able to pierce right into 
heaven 

Tlircjui>hont Jnniiflrv. Februai^, um\ March the bitter con¬ 

tinued. often acemupanied by snow in hiiiiding bliKaartls, through 
which the convoys and theiv escort had to forw their way with ]5er- 
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hap^ i‘VQri rliaii foil tu iis. But jjmdiialh'. ii*? 

W'^k liy wwk \voiit by, the teriijwiniiiro nyn^. I'lio niilitJuv pi'opant- 
tioiis ill ivar wro complete^.! Iiv (ipuoral MiiedoiutbL imd early in 
April wo injiivtied ilu-wii ti.i (iyanr?k*. Of tbo infilitnry on 

ilio way I will my i!ijtliiiig+ II was ihe ib*e|K^st c]i:^Mp|Kri[it]|ieiu in 
mo i\mi >:liMii]d iinxn Irt-oii hw^'^si:hltl^<L aud tlio 

^iierals litlb* aiixiutL^ fin- k [ih I wtis but ikoy bnil iiih|H»bkslblo 

oi‘dors frtmi La7f<4i—oril *rs m>l in li^lil^ nul to iio^'tabtlo^ aiicj nut t<i 
let uy> jirmwiL Ibilo-ss, llaen^fuio, wo wen? prrpsirecl lo idKioduti ilie 
wliolo objeol of the finhtin^ wus inovitublo. 

ArrlvLM.1 at (ijuiilso nn April 11. we fmiTiil a liar o|uai oaliey -* nr 
i\ miles wide, dotlofl nil ovor w idi jlcmidslun^ Immlet^ and iEHei"t^ooled 
i>y iniiiiennj!;* wiiutr ohniniots, llmiikl eiuli baiidot, alsmj^ (he water 
eliEiimels, eiikI by (lit- hi':il uf t!ie river weii.^ wdJlow ami poplar trees 
jiibt Hliuwhjff si"i]!:t of burstiiii^ irito bdia^i. The l^siEiks winv i'tiveml 
with masses ik iri.s plants, ivbieh later im wen? (i> How or uni Into 
sheets nt |>iir|de. The piiTeiiio eohl ,if the 'rnTi:t iiphiiu]?^ was left 
behind. There wab only ei slight (otirh u( fnist o( iii+^hE, w’hile the 
days w’ere la‘>niHifiilly Hite eiikI bright; ami w'e wen* bM>kin|:^ finwvnnl 
to a rest fid sn miner ck jaeuivfnl iie^otiathoii, wlien sudilenly (nuimaiH 
elomis la^^tn So iiroinid sis. and early on the iiiorsiiii^ nf May 

5 we were awoke hy wnkl sLit>iiis anil tirsn^^ ami. Uajkin^ out of oin- 
lents^ we saw Ttk'lafm Hrln^ ipto ijs tliroiifrli a wall only iOynnls tdL 
Jfuw ^Itijor Mtiriay aiiil Ills jumrklias wiiixled off the altaek: Isnw 
t'olonel UraiJEler defended the |hH fur nearly two iiioiilbs against 
llie Tibetans, wlio bad now invested iis* and bow (Teiieral ^laedoiiald 
eventually nHnrsieti with ii i'elleviii^^ foi“ii^ drove bsick the TilM'tniLs, 
omJ rapt It red the jnng, Jnis Ik^^-il told elscwheren tieographicall^^ the 
iiiiporlant p<jiiit is I hat tlie refusal of ilie TiiM?tiiiis to ne^tiate at 
(i^ anliie TitH.‘essitateLld oar advance to Lassn. On July L4 wcsct (int, 
intseli itnjieded hy heavy rairi* and set askle (he dcltision thsit 
Tilx4 is a nuniess foimsrv. Wi-\l on till Se|>tenil)ei' wo Imd frr^iuetst 
riSLiis, and tlie sixe of the rivers nnd s^ide stn^anis was ijnite siirtteieiit 
mdenee that this pari of Tiiw^t madves—(irobably up the Brali- 
liiaputra Valley—a qtille eunsidi-iahlr ralnfalLsiiy iH^Wivn Hd jituI W 
inclii^s^ at a roiipdi gne^. 

We rnissi^rl ihi^ ua?jy KEiro^la Pass, alifiiit UhWd feet^ where Colonel 
Brainier had fought hii^ ^mlhint little action early In xM^iy* iiml tlie 
ne.Kt dtiy delioueluHl un to the most lovely lake I lisive rvei- setm—llie 
^ amduk Tso. I;i shupuk k w’its like a riuiLdi riEig^ siii t^oitndiiio wkat 
is praetically an islaml; ssiid in wlor it varieii to Yriy shmle of 
violet Lind tunpioisi- Ijliie iiiul gn?en. AI t inn's ir w onld Ik^ tlio 
blue of heaven. n-Herting the iiitPiiK' I ilnJan sky. Jlieii, as hOine 
elomi |>Us^eil over it. or as» loandiing along, we iMdield it at some 
iliirerent angle, it would llsisin back ray.^ of the dec[> greeny blue of 
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n liirqiinis*!, Aium i< wf>i]lil ^lunv mil in viiriiiiis si»nk‘f> of I'lrliPj^t 
viuk*l. often, when overlii'iid nil wiis bluek with Infstvv inin ektiuU, 
w« ivtnild sw II slmtk uf hnlliiiiit lijLtkt ami tokir ikisliiiiji fmm tke 
fur hoiiMii of I he lake: while iH-yt-ml it and heyoml iho iKirclerin^: 
nionnlnins. rwetiiiif: ninoi* of wliieh was of oin’ more hisinlifiil 

fihiiilc of [iiirple t hill I the In?*!, tM^e oniv tnoii^ the mi^'hiy nxiul inii*'o 
of the I liimiluyiisi. nt thiU ili-Miinw not hursh in theii' whitey 

eohliKw. blit softly tintixl with a (leliinle blini'. tiiid slmilin;r Hwny into 
the e'Cf|iii>iif iuiite of the sky. WHint enii-seil tlie mnrveluiis mlorin” 
of lilts hike, whii'h even the 'riWtiiiis unit the iiii'iiiiolsii tiikt\ we ciitikl 
none of IIS siiy. iVrlinps il wiis its ile|Mh. iterhiips it wns its snline 
cltiirneter, nr some 4‘hetiiiiiii roiii[KMH‘iit of its Witter, liul \vlntle\er 
the inniii eiiuite, oim niiise iit least niiL-t Inive been the iiiteii-sitj of 
elt'iinii?.'^ in the linnul TilK*tiiti sky. si> det^ji hikI so tritiishn'i'iit tliat 
even the sky of fheeit.' iiml Italy woiihi look |mle imd thiik liesiile it. 

For thivc (liiys tve nnin’lietl nlon^ the !-li(ires of tliis U’liiili fnl litke, 
iind then we usi'eitded oiir Inst puss and [nnked dimti onto the Itrali- 
iitiipiitiii ftiviT mid uiiiuist ii])oii Ijjssji itself. Ihit the snered eity 
was .St ill left hid. .\la !^t*S O f tiioiiiitaiiis in niiijie iifter rmiye weiv all 
we eoiihl fiiv in that ilnei tioii. and fiein-ral Miiedoindd liiid still the 
vei’v serioiiw ohstaeh- of the Uinhmitpiitra Ilivef. now' in almost its 
full tliwHt. to ovei-eome Iwfoiv we eoiild iviieli onr ftoal. llic Ihiiii- 
iinipiiti'a we found 1o Iw divided into luinieroiis I'itiilillitls, hut vie 
were iiiile to rnis,s it nt n simt where it narrowtsl to 2t'(l yards, 
tliuu^Ii not witiiont the hitw liy drowiiinfi of ihe one nfliift' to whom, 
ondi others in the foree, onr snnoess in iviivlnng' LasMii wiis thn.— 
Miij. (h H, Bret her ton, (he ehief supply and trimsport nilirer. The 
rii'ei' rushed in whirl itig vorliees [>iist a clitT, from which Cnplain 
Shepjiiird, K. siisiwtided ii wiiv i-u|w In llie oppusite side and 
iipnii it. rifified itp n llviiifr ferry. Tlo' river valley wns from 3 to » 
miles wide. nnd, like the (iynnt.'i' Valley, richly cultivated witli wheut 
and hnrlpv', dotted over tvilli Viiiiiilcls, monasteries, well-hiiili mid 
comfortable residences of the jn'eiit men of (he country, umi with 
jih-asmit proves of i»plnr, walnut, mid even a few [leneh ami apricot 
tivies. The side vidleyn were also well ciiltirnivd, mid llio liillsitles, 
though bare of tries, weivi iHiveivd with oiiiss. which should alTord 
exi'flleiit piistiimfic for tiiiiny more shct'p and pouts than we tictiially 
saw t licit'. It WHS iiUoootlier a aiiiUlnp pmsiiect, and iliniht.s as to 
the iKfrsihilily of la'inp aide to supply our (roop.i wIili the ntfccs.sarics 
of life, for the year roiiiui if reiiiiiittl, were at mut' reiimviHl. 

1 was now met by a variety of depnlations, each one of iiieiva.'iiiij' 
weipht and imporlimw. and each riion' nrpeiit than tin; last in licp. 
pinp nio not to proowd In Lassii. The Dalai bniua hiinsdf even 
wrote to me, an act of iinjtrecedenltfd coiideseension on his part, and 
lie sent his high clmrnljerlaiii to say that if we went to Lasiia his 


274 


OK<H;HAPnTnAi. mE TlllF^T MF^^SIOK. 


n.4i^i(ni w(viili] Ih- spoil I iitid lie woitkl liie. I had lo inform bini, in 
rr|jly. uf the ilelieiite iiiid paiiifu] |iositii.in in wliirli 1 placed* 
for if- uii iJie niio hand- 1 wi-nl mi io I^ssii I iiiiderstofxl lliiit lilsa 
winiUl ilir, while if 1 ntiiyed wdivrv [ was [ would mysseif 
dii\ ns [ w'oiihl iiiulotilitedly have my lieml cut olT if ! fulled lo olwy 
tlir urtleis I had re(t4A'c«l and iie^oliale I lie treaty in Lassa iLself- 
Uidiietant 1 wiis lo i-uLisi> the [iniualnie ilemisi* of Uie Dalai Lanuu 
I felt I liad no alOTrnUive* I infnnnei:] the liigh chandler la in, but to 
prtKi'ied to Ijissh. 

pee la lion was Ilc^w ai its heif^ljt- Eacli corner we turned we felt 
sure w’e should i?ee We hastened to the tup uf one rise after 

anuthi^r in the Iil^iks of <‘^itehin^ tlie lii'sl. giiin[>se^ 'Fhe advance 
[>plripls of iiiiHuiled infutiiry* on I heir ix.4urii* were eagerly questiotied. 
A[ length, on Align si we roiiinlei] niir last corner and saw" the 
gulden riNiN id ihe Putala of Lassa glillerisig in llie distiiims and mi 
liie fonow’iiig day eiicaiiiped iKHieath walK 

lleiv in a Invely valley coveied with tiees, rich with cuUivntioo. 
and watered by a river as l^roiid a? the 'Hianies at Westminster, here 
hidden awjiy by laiige after ninge of snowy mountains^ lay tjie iiiyy- 
terioLLH Eorldildeii City which no living EMrn]ieun bud seen before- 
Tu iiJiLiiS' who had !^ii|i|ai!^Hh liecaiise il was so sinzhidi^l, it in list lie a 
kind of dreamland city* It was, I dare say, diikipfioltitihg^ for it was^ 
sifiiT all, Imilt by imai. and not hy fairies. Iis stre<‘ts weivi not pave<l 
wjlh gold, nor its LliKirs uf |iearJs, The stiwts wei^* indeed, hor¬ 
ribly iiiiidily, and llie in habitants less like fairies than any I ImVe so 
far setup. 

Hilt the Potala, tlie palare of the (irand r 4 ama» was an inaptmitig* 
moifrive strnetiiK^ very i^oliflly Iniilt nf [inisoiiry. anti piqtiiresqnely 
l^ercheil on a rex^ky eininenci’^ iloininating the whole plain mitl the city 
at its base. Xnnil pcrs of I he houses in the eilv wei\^. loo. well built aiid 
?olid, and ofleii i^iirmunded by ^hatly trees. The rock-perclietl palace 
fmd Uni slrHinge eiiy ai its lias^^ would U* striking nnywliepfr, but ^t 
ixi tins la-autiful valley* iliep in the very heart of llie iiionntaiiif^ 
they giuliered an inlditioiial iiupn^iveiiess which all who siiw tlieni 
recogniKi^L 

It wicH, ImweverH rnnre to Ihe inhabitanh^ than to their buildings 
that 1 had lij devole iny chief attention during my stay in Las^a. All 
tlie lending nioii, ImjiIi hiT,' and m-Icsiasticiil, here canie befort^ me, atid 
with them 1 reai^oiHid mnl argiied and chatted day after day and week 
after wwk. Aj^palliiigly ignt^rani mid incuiLtxdvably milnisines^like 
they wiu-i'. Xo vnie tann hail siipriuiie autbority or full resj>[>nsibilily 
to negotime ivitli me, A i^oiiiudl were siii>i>ose<.1 to be the chief execih 
Hve aulhoritii^^, I nit they rutihl do iioihing wilhotJt tlie consent of the 
jintiona! assembly, mifl tliey. xvitbont any presiding ufTavr to conlrol 
lliciii or any stULH> of responsibility, simply censured iiedojid of 
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imlorsinp what ibe oxeciitive tomhcU ‘IkU wink these liitU-r wen- iiro- 
hibile.l fmm utlon.li.iff of the iiiitioiial fls^n.l.ly to .ii'.nie 

(heir A nsnn- h.Mioles^v inupt orj,nuiiz,itioii for rh-U- 

'lie with tt trisi-'i in their forcipi uifiiirs it would l«- difliiult to 
im% Blit ifriioniiit. Idfroteii, mid iippuivntly iiiiiwnnlde as they wen.- 
they had their j^'otid |>oinls, 'I'ln-y wen- alniont invarinldy [xdite mid 
Ihe'v won- ceiual. 'I'lie hiiml.le-t little joke was oiinuKh to (lo-hi 
off*hinglimg. am! I do »ot nxiall separatiofr at (lit- tW of a siiigU- 
interview of nil the immv we had at Lnss.r witli any of tH 

tcmiK-n I must conit^^ to a fn'llng of esasix-mtion sometiuu-s when 
[ n-V-eted that uiv nmventioTi had to got through m so sliort a 
time, and no ray of daylight was for so long vls.hlo ihroiigh the 
dreary clouds of olistroctton: hut ihest- ptajf TiMaos do deserve 
i mlU for never having really irritaU-tl me. ti was. afler al, llvur 
biismcss Lo make as gxHKl a bargain Hs they tmnld wilh me, ami ^rli- 
naeitv is a trait whkh oml not la* eavded iit. Milh-U war- he,nv, 
wcarV work. Eight or ten of them wmiUl eon.e together, Eadi oik 
had in have Ids ^v. so that when he returned home he c^ndd Imast 
that he liad for his part sicken up to the Hritisl. commn^ion^r. 
Eiu'h one 1 listened to patiently and cadi one T ansoeieiL lu this 
.v,.v aseverv dav pnKlu«>d a few fresh tneiu I worked ihrutidi most 
of‘the leading nieti in ^vhik■ Capl^'j" nH’oonor, wh«^> ina s 

were still greater tliiin mine, tackled even larger mimU-rs m hia pii- 

' “on nrwhole. [ ftirtned a low imale of ilietr mental e’uliljcr. It 
impos-sibk ui regard them as mudi el-.' than ehiU reti. My 
tlu^iTCi-e not onlv about the husiiics.s in hand, but alamt geiiei U 

,kirs .. alKOit jvliginn. The Ti UiiiipocUu with whom iho Dali.i 

Inmti left his st-al in his (light for Lassa a few days iH-foie oiir amv.iL 
held the chair of divinity in the fhideii monastery, ami w.is iimvci>4ilij 

i^vereneed ns the leaditig hiina in Uissa. Ue ""j;; 

»eht. and was the priticitMil in the negotiations witli me. « it eitti 
he, pleasant, liencyolcnl, gt-iiial old gentleman as he was, had rea 1} 
verv little ioU-lkdual power, and litil a siuall iiKshcmn of spiniiiality. 
In laith he was v-cry distinctly inferior lo the ordinary Ilndiimn in 
India. He liked his little jokes, niul we were always on the best ^ 
terms. But h'- was liniily tsHivincwl the earth was Iriiingular. . 
intclU'cloal attainments did not ammint to mueh mort'than “ kt‘'»"i- 
,.age hv rote of pnaligimis quanlltii's of verses fmm the siicrnd hmiks 
Disou-^on with him u|Km the why or the wlu-refoiv of ih.iigs ended 
in bald quotiitions from the script iin-.-v and his n-Ugion ehietls con- 
vkied in coreiiumial. The general run of uhlmt.s of monasteries and 
leading lamas hml even less to rccommeml them One monaslm-y nt 
l.as 5 a nnitiiim-il no less llinti lOJJOO monks, and another IoilI i.lWlk 
But 1 do not think anyone saw these monks without remarking what 
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II Ilo|inn!(<<!, iiiiifty, sviiHijul liKikiiii; ln[ tiiuy woo-, [t ist nltngpdier n 
ijiii-liikif lt> tliiU ill Tiln'l irt Ilf roiiiiif ii puri* iiihI litfly form 

nf Huilillij^i]]. ]liiili|]))STii iiiiil (.'liifn'Mi* i‘iviliziifinit fiTtiiiiil^' Kjivp 
niisfil till* tTiii^b iritH.>A who, sis or sovrn opnturips njio, iiiliiiliitisJ 
'I'ilifl inlo ^i>iiiri)iiii|T v^rv mtirh fhim, tIh'v wi*iv lieftirt* ilu*so 

n]>fn>ari*«i. But iiitdlivhinl iiiul sjiiritiiiil life is slideil by tin* ripmins 
nuiiitiHtir riilt*. .\|] iileiiH iniii iTiitivii.Iitiil iirigiiiiility so 

lur lriiiiipli.'il ilown. AjuI llir ii>sij|t is n jM'iiple of inttexibli* 

ri^fiilily, tviiiplly iiiiiilik' to iiilupl ilieiiiseh'fF' lo iiitcTinj^ roiiilitions, 
iiimI witlioiil liny inlelkHL-t iiul foino or spirit mi I iiii|K.<liis \Vi* sought 
ftpi', hilt likl nut tiiiil. the wonck'i-fiil Miiiintiiuis. who woiihl Ifinl tis In 
riioit* lofty iwiiks Ilf light ntitl wisdom than ovi-r wi* hud trial k*fiim 
A in I whili* ] woiilil not deny timt Bigrldhism tins iliKit* iniidi Ui Iuiik* 
nnd rivilizf a lpiirlmi-oiis met* of dfiiinn wor?ihi])i*i-s in Tilx*U 1 would 
wiini thn<^* wlni would lia>k to I.iissii f<u' any kind nf highi-r iiiteller- 
ituil or spirit Hill gnidittuie, to sei'k in-nn'r lioiur for wliut they tiii'ih 
liiifiiind, uA tlii* TilH'tnns iitf. wilh mneh of that inipiissivir ruiilp*tititii*i)i 
[iieil!i*ati'i] liy Biiildluk I hey iin* still, to all intnils jiiirl piirpfpm*s* 
deiiinii worshijH*i-s. 't’tLeir r'-tigiiiii is gri)tt'~f|ne, jiud is the most 
degriiik-p], not the pun-st. fonn nf Binklhism in rjiktein'i*. 

Hiippily we weiv ntpJr to entirely overcome (hut feeling of iilpstnii- 
iinii ivliieh till* heads nf 'I’ifpetiiii (.'hiireh Viail sn fur shown to mit- 
siders. Thrmigh Mr. Wilton's influeinv wilii the riiiiiesi- iirti.-iiils. 
and Mr. iniile'sHtmneftioii of many years' standing with the Titadati 
luiitus in Sikkini. mul his tai'tful snnsiiin, we vveiv a hie to gain itccisis 
to all the nil masteries mid leinple-', mid kMiiii* we left I.assji British 
olliiiuvi went in tiinl mit wilh ns little roiirem as lliey would to St* 
[‘iturs. I iiLsisteil n|}«n having the ixinveniimi signed in the Botuhi. 
ami ill the linest hall in it. and oiiee the Ininas saw no lianii resulted, 
and We invariably tiviiterl tliem with constdi'i’iilinii. they entirely 
witlidrt'w their obstriielion, and when, just befon* leaving Lussn, 1 
paid a formal visit to the great citthetlial i-iiJli*d do KInmg, 1 was 
atirprisi>d to find them atliially pn^s-ing me In eimie iiisiik* the rail¬ 
ings and walk round the ningnilu'iutt itniige of Buddha—a freedom 
I Iiave never liiiii iieeorileil me in any tetiiple in India* 

I fear 1 have not snftlcienl time to adeiiiiately desrrilie these inoii'- 
asleru*s and temples. Outside they wen? solid and massire* thongit 
hardly In-aiilifiil. Inside they weiy? weird anil ipiaint. and some¬ 
times griitesipie. I eurrieil a way wilh me ah impri^ssiiin of immeiisi* 
impassive figures of Buddha forever guying ealriily and lriiiM|iii1Iy 
dowiiwiird. of walls painti'^l with grdlisijuu demons and dragons, of 

highly diumniled wikmIpii ... mid rmifs, of gi-iiemi dirt and 

giiniin4?ss* and of inimmernhle howls nf hiiiier liurning night ami 
day, HS eaiidlew are Imrtil in liuinan Catholie ehiiivliqa before figujtw 
of tlio saint!:. 
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Sooner than 1 multi over Imvo expeetod, tlift coiivamioh wus sifnuHl, 
and Avt* pi-epnrfd for our itHiim tit liitliii. Onve husinoss liiul 
niTuii^Kh th** Tiltt^liiiin wen? all ns liiippy as pnsHihlc. Xu siiifflti 
was responsible; cfleh hiitl had his siu'. and if bliiiiie hiivl to 
fall on iiuynm* it hatl to fall on all, aiwl all tsiiiallv. Hut in tlieiv 
heart of iH'arts they kiiisAv full well that they hail |fi>t off reiiiarkably 
I’heaply, aiul they liinl iuchH-iJ the graei* to aektiOAvli'il*:!' this. On 
the iixpruiti^ of our ile[jartLiiX‘ tin? reffcnt riiiur down to onr rainp and 
pri‘St>ntri| inia^'S i»f Uinidint m Mr. liAhjtt* and iiiysolf, as well as to 
Ih'JU'itil Min-doiiitkl. lie ihntiki'il us for saving the nnuiasteries aiul 
ti'mij|e!>, anil hi pri'si'Ulinj; the iuiai'r of IVinhlha to nii?-said, “ \Mieu 
Umldlusts haik ini this they put ttsitk' thonjjhts t>f slrifi", ami lliiuk 
only of js'ioas and 1 lioiH? that you. when you hK*k at it, wilt think 
kindly of Til K-u" 

And I'lTiaiiily I left Ijissu with every kindly thoui:ht. It was a 
|ierfi'e| antiiiiiti day: the sun ivus In-i^dit lUid wiiriiu The valh'y ivas 
liHikin;; its pretth'st in its autumn foiiii/je. The eiiliiv i-oinuil. with 
their sei r»;tiu-ies. had coiin- a inihi down tlic msnl to offer iis a fan'well 
i-iip of ten and to wish us ^lalsjsisl oti onr journey. Their last words 
were lhat (hey hitended to kia^p the Ireaty timl la- friends avj(]j n.'^ hi 
futiu-e. Onr ho|M‘lesiS task wemeil iiidwd to have lieeii aceompltshud 
anil ^>oi.l will to hare Ikh?!! ostaiilished. 

Ami all that iiiis liiip[X‘lied sinre irorroixu-ates this impression. The 
louni'il had ivilliii^ily (livcn ^x‘rniL-«ioii for a )>nrty of otlleers to pro- 
m‘i] throned) .Shijjntse up the [irnhiiuipiitru to (hirlok- in Western 
TilxU, and then haek to fnilia hv Siinlu. This ituporliitit exjxxlition 
wuii [iliiml in rharee of ('aptahi Ihiwliii]:, who Iwn years ii;ro had 
made a most stirees-sful journey in Western TilM-l. wliile Captain 
Kyder, K. E.. was In iliarffe of the survey. These two otlieers, with 
Oiptiiiii WiKfd. li. K.. and I dent, K. Hailey as their nsiislants, lutve 
aii-o]ii{ilishe<J tlieii- itrduuiis nmlertakiiiff. Thoirfjli in-niiuiNmied hy 
oiilv an orderly eui-h. ami no iirmed esi-ort. they have tmi’eled ihrongh 
u tlwHisaJid luik's of Tilxd and been Avel) riHtiiviHl ei-erywJiere, Cop- 
iaiti liyder has surveyed -lO.tKtf) sijuare niiks of country, Jnelndinji' 
the whole mnrrs? of the Hhiliiiiaputra from Slilfiai.se t<» its souri'e, (he 
JIahsorawur and luljoininjj lake', and the soiiiivs of the Iiuliis ami 
the Sutlej, nnd hn.s provefl la*yoiid dmihl that no higher mount id n 
than Monnt EveresI lies at the Iniek of the [litnahiyas. The parly 
sulTeml indei'i] terrihly from the itdd, their (hermonieter register inf; 
i>4" ladow zero- bill tltey eroussed u puss iS.-lOO feel in height in Decein- 
la-r atid reaelo'd India in safely, 

I (rust, llierefore. you avIU Iwlieve that the Tih't misHioTi has not 
Ihhui harivn in gi-oginphieitl n'stills, and tViut when you wish explnra- 
tinii work In be iloite theit' ore giHal and irusly ineii in India ever 
ready and Avlllini; to do it. 
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In II forrnrr pfspcr on Tho port of ITpppT Xilo in irlnlion to 
i!u^ lii^Ijwuys of forei^ tru<1e ^ it tviis niv iilrii lo dis^ciis^ tJu’ lini*j3 of 
i^ommiiiiiniiiori lemlin^ to lln>! Hijimt Stle fi'osu AlcxuiulnLi. Snukin, 
?^[iisKaini. Momlmso* iuhI CluinkN iiiul U* detminiif' tbc vco- 

nnrnie3toiLL>sttlnit ini^Hit caiomniukHl hy the highwiiyacif from 
a?ventl port-^ T* is my aim in lliis paprr to ^vc tm mx-oiint of 
the croiiomic fkvelopmoiil of llluHlfshu and to d!w!iis« riailwiiy sys¬ 
tem in rohiiioii to tlie ^lecanii: hi^^hwnys, 

llhoik^iEL i^om|>r]fics those territories tho ilevelopiuent of which is 
dirccmsl hy ihe llritish South Africii ('ornpany.' It h Avell named, 
for it was owiiiji^ to the eiierg^y. eiiter|>rise. and sa^ieity of Mr, Khoiks 
(hut the colony was fijiindisl ami now foi'ius part (if the Hritish Em- 
pinv “^‘Td si'e all that Brilisli is my dream! '• Sir, Kliodi^ is said to 
Imvc c.tclainird tilieri r<*fpiTin^^ to the possiiile inajiiisif inn of tliese 
vast tcrriiorics. As iiri^iniilly <lefined in the i liorter of intTorpora¬ 
tion, the extent nf territory open to oecnpntion by the Sonlh Africa 
<^Jlnpany wa<i ref^:fcon of South Afri<:^ lyin|r irnniethaldy to the 
iiorlli of Britisli Beehnanahiiul. and lo the nodJi and west fit the 
South Africnin Kepnbik’ mid to tlie of llie Pon n/jiu^ ilomin- 
ions.” Its sphere is now tH>nnsled hy the Tran^^vwid Colony. Portii- 
gmese East Afriem ihe British Ontial Afrif*a Protectorate, rreniiaii 
East Africa^ the Konffo En^ Slutc, Angola, Genmin Soothwx^t Af¬ 
rica, and the BecliiiBinihiiid Priilt^i-torale, It Is divided into two 
|>nrts hy the Zamliezi^—^Xc^rthern Bliodesin and Southern Bliodesiat 
and each of these again is sulMiividiHl inUi two provineesji—Sonthern 
Rlioch'^ia into Mat4il)ekkrid anti .Miishonalaiid; Xortlierii Iiho<1esia 
into Xorlliw'estern Rhodesia and Xortlieaslcrti Rhodesia. 

Afriea is a continent of tahU>]ands, and Rhotle^ia, physically 
viewed, cotisiisLs diiefly of a vast eleented talile-hind. the general alti- 

« HD[!rSiit*'^, liy jieria3AKloin fmiis Tlie SnittlNh f n^^aplileal ^ra^axhie, Rsliie 
liiir;aN. Vd. XXI, Ka. iOfS5. 'rue iiiaaiiKliie [irtSrIe liielmli^i Honie 

tmififi iinn nTiistnillajtii liere oialttiMl. 

SeottLili UeograntileaJ Magfaiittie, Xt. n. rpTl. 
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t\uh cif uhirli vJlril^^ from S.0<Xi lu r»,OTi fwt. One' or two points miiy 
Ijt" dio54n;ii til infinite ndntiro TIk* at the confliiPiuu^ 

of |]ii'; Lnanipvji UiviM' alKivfl i^ji lovel* imcl at tho Victoi'isi 

FailLs it is Jjiko Tnn^niiiYUfa fet ; the altitricle of 

Saliribiirv 4,6tKi aticJ ^[nnindellas^ which is S*ii0n feet nljovo 
sea level situi 4a laili'^ fi'cjiij i^a]i»il>in'v* is the highest jioiiit on the 
niilwaiy iM^wei^ii Siilishiiry niul the coasi; Ituh^wHj’o is 4*!:?r>0 feel: 
Fort fboiicsoii feet: Fifi; 5.-100 fcsrl. Hhodi^iu Induii^s ti> 

st^venil hyilnif^rnphlc systeiiL9—the ZaiiiWJ, the KuJtgo^ llie SabL.and 
Use I^iiEipopo^ 

Altluai^h the whole of falh within the Tropits^ its eli- 

inate is laoilihcil hy its altitinhs and as n very eouhideiidde part of il 
is iihove JhiMiO ft'et jl iiniy llivreby re^anli^l ns a wJiite iiiarFs eoou- 
try iihil Well fiiliMl lari niily for Urilish residence^ hut for L^ritish col- 
oiiiKailion. It lilts }h?en estimakHl that in Soiitlierih Khialesiu iiloiiu 
tlieiv ait? lOtlOtid sijiian^ luiliw nlM)^ a,0fM) ftnit with n suitable oiliiiivte 
for Eiitoj^esiiis, ant] Huiai-e miles alwjve 4J>00 ft^t wlu^rtf I ho 

itvenip* |em|xa~aUiit^ altuw^s Koi\>[XMin eliiklreii to 1^=- lyorn and breiL 
The year is tliaiiled into two pjiris. nc^:^irtlin^ to the niiiifiill—n wel 
and II dry i-eusoit I’he W’et si^ijisfjii fcw'jpjis idnnit. tlio end of (>eiolM*r 
and u-riniriiites iilxiiil the end of Aprib Frt>in ilit}' to Sapletnlier 
llieit^ js little or im i‘ain, iind ilus period—the lllindc*sian dry tfeason^—^ 
is tlie Inst (tine to arrive. 

Tlie ix^fanojnie hill Lies nf Ehixlcsia nn^ ntaiiifokl iind inniieiisc?. 
To ilevcln]! this pulentinl w i^alth lias tieen the aim of I he Ilrilidi 
Sumh Africii Fonipnny. "iVlien [ho coiiijiiiny was formed the dikf 
and virtniilly presi::ril>eil objects of its adiiiiutstj-ation were to extend 
noi'lhward Llie rail way am! lole^ru[di!ic systems of I in* t^si[K' Colony 
and liecliuanalaud; to enwinra^- ininij^Hlion ami euloiiizatiun; lu 
jWoinote tmileand cuminera^; to di^veloji and work luiiMTal and other 
fvaivesHions, 

TIu‘ hiine of pild arnl otliei- iidrienil wenlih has Iwvn associatei! 
witli this pni'l of Afrira since the most mieienl liini^s. .\[any old 
workini.^ have lie-en fonmT anti llic's^* have fac:iJbated muderri [>ro«- 
|KHtinfC [el SruEtlaa-ij IdiOLlesia ^^nlil tkd<ls liiive Ix-eii disc'civertsl 
lH>th in Matatxdeliind ami Mashoiialaiid—chiefly In the* Iliduwnvo, 
tTwelo, isalisbury. [Tmtali. and iliiztM* districts. 4’he iJevido|i!iient uf 
the ^ild lie Ids has fref|iicntly ititernipterL InU ronsiile ruble 

udvaiite han Im^ix imuhv ns may Ik^ seen fruiii I he iiro^i-ssive uut pnh 
In ISht- llie output amountetl (o KlJOti fuinces; in iBOfh *i^u742 ouiua?s: 
in 1!HK). onmics: in lUOl. 17:J:,(Khi ounces: in UKhi. 1114.170 

f+iincrs* iiml in llWb 2^'1L6[2 oiinces. CnpjM'^^r Inis iMsai fI is^^overed in 
bntli Xoriln^rn niul Southern Kliudesiii. Tii Sniitheru Rliodesia It is 
fmmd in V iotorifk. .Meisf'tter, Im MofrnndLiind Mafin];i:iibiisi districts: 
in Northern IthodesiEi on the Jvafne Hiver and on the borders uf tlie 
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Kongo Frfw TIlp prinFipiU IchIg^, (50 fur O[wnod up* Uff' on tlio 

KufiiG utid m tlu' Iai MagiiinU di^trici, Tlif! de[Ki*its ifi Nortli- 

Grn liliodi^tii givG ovitv piMJiiiise of a giTNVt field vvliicb 

hdijg s)^tejniilit^lly tlevelo|>ed. Sev^nil Cfail fieSd:^ hnve n\Mi Ikh!1i 
discov'erHl* Cldef sunong^ iheiu iw the vusi mill field of ^Viiiikh 
whirli |jroi]de^>^s to Im? one nf Uie nio>i ini[Kift3int di.^rfjveriest in 
Kliode^iti. The coal is eonsideri'd lo Inc serotirl oiilv lo the lieHt WoIsIl 
D dier niinei'ol.H- found in vbiryitig qiiuntities lire silver^ blendot finti- 
inujij% uranic* lesniH, nnd iron. 

Although g^dd iitid oilier inineml weiilth promOle ih^. ^pc'ody de^ 
velopniejii of new teiTitories^ I be iwruiiiiient pi™|ierity i>( (5iich a 
roiiiitry as liliotleMiii tiiiist ultiinateiy depend ti[H>n iU iJii^toi'nl und 
Jigrieulhiral reMiurte:^. 'Mowing to its fertile siiys^ Mr, Ross 

Tinviisiuui K^-retary for iigricuUure in the Rhodesia administ nilioii^ 
regular wet season, iiniple niinfiilU gi'nisil climate, and eiiejip hind, 
Rhodesia idTers pras[wtft for successful farming lions st^coml 

to none in Snvtlh Africai, and coiiiparing faeorahly wilh most British 
colonies. The feriility and variety of soils mv capidilo of pmxlnring 
most kinds of ctu^^als, tobacco* vegi't3iblfs-\ iiiul fniit where energy- mid 
enterprisf' nn^ lirouglit to mi it. as has l>een pnieticnlly demon- 
htrated in the dilTennit ilistriets of the country.'* It is worlliy of note 
that, owing lo the gi^plngiail fiinmuion of iho onmiry* the Ijest 
31 ruble hind is nsualty sitiMilial witliin n rB'iisiuudde ilistsiinx^ of llio 
gohl rwfs. There is 3 ihvays 3 i giesit douniiid for sigriculUirsil jirodiiee. 
at rinniiiiiU"3iljve jiriet^, ut BnUiwiivo, Salisbury, and Selnkwc. IL is 
est 111131 ted that In Abitalielchind jiloiio (ben- sue .">O.OtlO sfpinrt' miles 
available fur |>3istiire 3ind iirahlo lamL and uf this ulMuit ih^MX) srpiarc 
miles 3iii> suiliible, williont niiich preliminury work, for Enrupean 
iUiltivntioiL Tlie size uf farms in M3ishon3ihiTLcI is generally abjut 
l.uOt) niorgmi (approximaldy 3,000 aeivs). Mutuljoleland farms 3ue 
almnt iwiti^ llie siiu*. Rhoilesia otfers allnictive prosiM-cts to the iiiiin 
of etierg;)^ and enter[jrisi' who lias ii knowledge of iigrieulture and a 
fupiliil of totX* to i;i,BW0. [Mealics^maizo or Indian c^im—is iho 
stajde cereiil priHiiict 3ind mn la'^ made to produce as be3ivv n yield 
utj ill any other jmrt of I he world. The ilemand is prai tJcnlly un¬ 
limited, not only for local market^:, but thrnughnut South Africa. 
Whe 3 it grows well ami yields abiindanlly in many parts of the 
country. Saiu[>les «if Kliodesian wlieat have In-en well rearived on 
llie Urilii^li mni ruarket. Root cro|)s of all kinds do rcmiirkiibly 
well and yield heiivily. es|MH'ially [KXatoes, Ciittlc gi.-iieriilly ilo well 
every whei-e. Sheep aiul goaL>—('^! 4 >fc" Boor goats. Persian sheep, and 
the (’'3ijH‘ fai-tiiited sln'ci>—thrive well al] over Khodesifl and the 
inci'case is rapid, d'lie merino sheep is found to do well in the easlem 
highhiiiils, where a milliuii sheep could \w giazed without ovcrstock- 

frM i»05- n 
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ijij;. Thv prevuliiiiiv of HTckiu’s.H lius liithi'rto i^reviHitpii tlie 

bnupdiiig of liorties and tiiuJps; Ini^ Drwtor Koeh is convincpcl lhat n 

proce^ for iiniiniThiitutioii is ]:iQssil>liC! much on the ljm*is ul his 

piT>cpss for inoenhit:i{>n a^inst rlnilcrtK'?ii, hy w]ucli iiii^ans .Houtli 

Africa has Ijcen rid of lhat dispitsi^ IJ lliis svstpni of iiiDinilalton 

* 

biiTOHsIs* as is anticipated, I lien there ivill Ije a great rtiliire for liorsc 
and mule hm'dihg in iShcalesia, not only in Ita-^il n.-Jirpiin'!* 

RienlH, bill in supplying reniinintH for the lliritiKh nnuy. 

t)f trcn}inil and subtropical proihicts the ino:4. imjiortanl for Rho¬ 
desia arc rnbljer, tobiiero* and t^iJltoUp IIiiIpImt is fouml in aVuiiulanii^ 
in tlu Sidu VbdleVi, along the ami in many parts of Nortlmrii 

Iilio<lesia+ ^Ir, Lytlelton (kdl has dtsmissiHl the future dcveloj^ment 
uf this industry and advocated the systeinalie rEiltivalioii of rub¬ 
ber. Tohacro grows well ever where, and in.the (»piiiion of llii Aiiht- 
ican ex|a‘rt there is n great hchl for enterprisi_^ as the dilTereiit varie¬ 
ties of soil are capable of growing the light figun-tte tobjicrto tlie rigur 
leaf, and lit-avy smoking tolmcco. A sjHreial rejajrt im lohm-co niltim* 
has l>cen jrrepared by Mr+ (n M* (hllunoof ihe departuieiiL of agriciil- 
llire of S^inthern Klsxtesia in which lie shows, from an iiivesligalinn 
of the iiahistry in America and from aiLalogv'^ that the growing of 
tohacoo will piny an jtii|Kirtant pail in agriciiltnrtil ilevelopment* 
Another jirondsiug industry is the groAving of rtitlon. Samples 
iKJth uf iiiUive Avild cotton and of tlint gixjwii from h'gyiitiiin hiive 
been favonibly n^pjrtpfl oiu Imtli by llie British ('ottem-Urowing 
As.sucjatiuti [ind by the director of the Imperial Institute, Uaidou. 

1 have i‘?£ainiiied,'' sriys ^Ir, B^olslenholme, in Ids report ttlannary 
7, If^tVl) on ladialf uf the alxivc-inentinneil ussocnLitiuiL ” the s^uiiples of 
cotton grown in EluMlesia now on view at the T^iAcrjwhl KxIiil>]tion. 
At the prerictit monienl they are worth considenildy inon? than the 
prices affixed to them, thi^s I think. I^ieing the I plami on them 

some months since. The Egy[}tijiu seed lots are trorth SJd., ami tlie 
natiA-^esecd 8id. to ^^d. T fetdsiin? lhat if you eajj ket'p 111 ? tlie stand¬ 
ard of those siiiijples diere is a large fortune in the biiKini^ss. Vonr 
Egyptian NtiiiploH uiv tniieh siipoTior to tlio Xyassalauid tt>ttun Mild tit 
Till, per jkmukL I’Luititiv from the iifiiiitlifs’J in form me thnt they 
<,mh] <»li|iiiii |>k'nty of labir, iis the tintivcs from iNirtiipiese I'hi-st 
Afrit’ll jiix’fer lo ivork rottnn to ivorkinj; in TlhmJesiiiii mines. It is 
pvifknth' one of the feiv nmiitri<s where the priKliirt of (ho Kgvptiim 
i'ced imiintnins its churufteristies?. iVrii iM'iujnr (he only oilier 1 know., 
Ilioit^ii it has been triei] everywhere. If you huve siiffiineiit lutiii anil 
labor available to proJni'e (iiinntity iH|ital to the sninples. yon jirolaihly 
have more viilitahle gohl mini’s aiKive (lian Is-Iow' gmiiiul in Rhci- 
ilesia.” If Kliuflesia (leve1o;iti her rattoii 1«1(. it wilt lx* not (he least 
nf her serviers in coiitributing to the mmomic {inKijierity of the 
UDiteil Kingilom and the Empire. 
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]thu4It^si[l \< iiij iiiliinU L’oujiiry. Tlua fsict Jssjri an Jni[>«)rtpnt Ijtiar- 
iiig (III it^ (•mnoiiiic iluvrlfjpiiniiil, Thfi vital prulilinu h^re, ps in t«pv- 
yml olUyr juirts nf Afrk-ii, ha^ liwni ihu inland ijarryin^;: tnnli'. Sintf 
i!.ncli all itii|Mirlant. river ari the ZaEiilx^zt flows Elirnti^ii Rin>Jv54ia, it 
mi^ht well Ik? a^^zE^imicd that it would ulford an ea-'^y lim:' of accc^«. and 
that its waterway winild l-ieeonte a px^iit artery of eorninerrc!. But 
on aLeoiint of the configiinilioii of the African Conlinrnt ihc naviga¬ 
tion of the Zanilx^zi is interriiptOMl by falls jiuiI rapids at stOTWitl 
points H'here the river de^siTiids from the table-lands of the iiiterior. 
It is a river subject to gi^-^at IliiHiiations of ilejstln During I hr wet 
t^^iison it IhKKls and rises as iimch as lo to fiTt: at the height of 
the dry season il is reilnei’d to shallow ami iiinTrlniii ehanneLH whic li 
viwftds with merely a ilraft of IB inches would tiiul Iiarilly nn^iga- 
ble. "rile former elifUndtitrs at the delta have liet'n ixaimved sinee 
IBBlh when the navig^ihle fliiiule month was diatfOvemU and the [Kirt 
of tdiiiide is now tlie diief erHn^fxa for I he i^'Veml (ieh!s of inxde 
voinmnnded by the ZamWzi Idgiiway. 

The Zaiiiliezi may 1«? physiejilly divided into lliriK: sections: The 
lower rii^er estinulliig from the st-a to the Kelimbtsa Uapitls—a dis¬ 
tant of a Inin * J0(> miles—the middle, frt:nii KebndiHsii to the Vie- 
toria Falls* a fnrtlier distamre of miles, and ihe iipjier. from the 
falls to tlie sounx* of the river. ri(K> or 7E)tJ milc^s. Tlifl lower sin^lion 
ij|i to Tete is navigable for sterinwheel and other small draft steain- 
ers for eight or nine months in llie 3"ear, During the other months 
tlie shallows near Senai where (lie river wiileuK (o a lireadLli of about 
two mih^, make navigiitJoii di(!ieiilt. From Tete gew-wJs aix' taken 
overliiiid to CaeliotiilHi. a distantx? t^f over IBO miles, in onler lo avoid 
tlie ra|]]ds. At Chiroa or at ('arliotiilai, iiljove I he KehniVipsa* mi vigii- 
tion iigsiiti litx'otnes possihle to iiiid lK:3"oiid ZuniIm}, where (he river is 
again oh-lnieled nt tlie Kariha Gorge, At pn.'sian g^aMls nix^ for- 
w jifdetl from (hichoniha fit her 113- i nrriers or by water to Zumlin and 
Keinu and are distributed from these points. In order to facililate 
the transit (»f goods |o the west* it is proposed to const met a wagi;3n 
nwul mu ltd tlie Kabnd>asa raj>ids, imtl idlimiHely a light railway. 
From Chinde the rates are tii per ton to Tete, tlO for each passe:iiger: 
to I-Ydra and ixsipiHTtivelv. Several uf the Iriinsiant eoiii' 
paiiii^s Lire devoting their energy and enterprise to developing this 
higliwiiy of tniili‘ and the waterway of the npp r Zamb?zi,'* 

In Jamuiry* IWl, at a meeting of the Hoyal i’ohmial Institute* 
Major t fiblx)ns discussed the Znm1>es5i system as n waterway and sug¬ 
gest ckI schemes by which it might be develo|aHl into a great eomnier- 
cial highway. 1 look forward,” he said, to the day when a iKsai 

■ FureSi;ii Ollkv UejK^rts on tlx* Tmde uf riilnat' fur Itie i?earw IS'RtE, 

11104: EUiit Fiirt'Li^ci oaii't* LEejKirts m\ (1h> TonSe uf Tele iiml I district fur tlie 
year 1901 iaiinuid i^erles^ mul UHs-l fauiiual stTies, ^:21i>L 
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will irnvrl iha^ li^OO niilos tvom Chindc to Mokate withoiU tlio 
of I’liis is n loni' vivw, bul it iiidicatt^ tlit> 

ilin^ttHEi to which dcVi-lupiiu-itt is priMwtliiifr sijnirt^ At sfivt'iiil 
poiiiLs iiloiip the lEiiiiit river thi^ tniiksit trude is ni|iiilly iiK'n^asiiiir, 
Tims Tctc liEis Ik^iuv a c^raiveuknit deiwil for llie tniii-it of gri^als xiinl 
Eiii iiii]}ortam point on the lines of ronmiuiiication lo tiorhu .soijilu and 
west. I'hron^h 1Vte tlw tele^niph systein passes from Uliotlosia Xo 
Hritish tVnlrjil Afrlai, iiTul fnnu ilie vi\.^X roast to ZiiiiiIkk A ixisliil 
i^rviw has Ihh^ei ei^tablished by ui wet^kiy uvorhini.l mail lM?:tww.ii Tide 
and SEilishiiry and a oomiuerciid ivute we!I [>rnhahly Ijc deveh»jx*d 
Ll|) the Mawx> \‘al!ey veSih Sou I hr ru Rhodesia. AiLi.it I in- I'oiitr i>f iu- 
iiiiiKHlance is ilnit fimu Tide to ^Eirt tbimeson aiiil other 
parts of N'orlhriivtcrii llhodt'siEi. (bKals sm^ ship|K'd Si> Trte fiiou 
Cliinde ami tlaenw fEkrwjirsksi to Fort .huiK^oii hy carrier.^* The raM"s 
of fnd^dil fivmi Tele to Fi^rt JatiieSi?n im' ?s, tn RK a haol of iid to 
GO inimul-s. A rojid is tit nndcr s’-nnstrLirtinn lielwren these 

two plnce.s to facilitiEtE' eomnumicatiimK. Fniiii Oiinde to Fori 
-biEiii^iii the rules fur Uy w jiy of Tide jiix^ i'Oo n tini; for piLsseii- 

'fliL' ZantlM^zi system l■^anf>l■iHu■s ihiit of the rsliire River at id Ijjike 
Xjassiu ami this is tlm U^t roiiSe to the lio-rHirnt ami eastern ilistriets 
of mu'llieastern UloHh'sia. 'j'his Nvassailand route folhnvs liie Zeiiii- 
la*j:i iiEid .Shiri^ waterWEiy.s in l^ike Xyjissi. Al (Idroioo, or [vatiiEi^i. 
IttI lii^lier lip the river, iiavi^uiion iM-aneM sind ore (virriefl 

nverhmd. thnuiirh JUunlyre, lo the 1 *\'^r ,'^hiti% Stern-whistlers pro¬ 
vide transport as far as fort tbihnstoii, iil the south end (if fjike 
Xyiissji. From this poixit steamciM ply to t!ie several ports on the 
hike. The pi^rls for Xorthi^stmi Rloaleshi are UraLtira Rity ami 
Kotii-Kiitii for h'ort diiTneson. ami Karon^i, ot^ the imrtlierti shore, 
for Fife iiiid Ala-rt'iirii and the distnet.H honlerin^ on Ijike Tiiti- 
^iiiyikiu The niti^ uf fna^^ht by Lake Ayimsa rii>m Chimie iLt‘i% ja-r 
t<j|j lo Fort phitne.soji. tiiH; |o [vurEHij^i^ to Fife^ : ti> .Vhernam, 
£50, and l<^ Mw^ertn £To. The psissids^er laiti'^s to the siiiie [Mniits are 
^\(K £-11 oSh, iCu^i lUs., and tTo, A nnlwny is now Uan^ con- 
-■=triicteil fiTjm Flviromn to lUaiityre aiid Ihcmv to hake Xya^i. 
^^Hien mnpletcd it will fonn an irnimrtaiLi link in tUi.^ systetu of 
iWiiiuinuMtiiiiiiT and ^'n'atly promote the inen^astn^^ siieeess of lids 
^scHJinii'reiLil lii^diwny lo iln- heni'i of Africa. 

The Zatnl.H«ri, however, has hitlierto [Vhiyetl liiiL a siils>rdimite jairt 
in the optaiin^' up of RlHMit’sria to t^HEiiiierce and civiliy.Lition. It wim 
from till' Cji|h^ that British enterprise devehiped cotiiinnniealiciii.s wdih 
the noi therii territork'^ in the hasin tif the Zaiidieri. 

thie of AItp Rtioiles's enrliesl i-tTiu ls wus to;£et Llie C'a|x‘ parliaineut 
to e^xtund the Ca|>i" noverninent liEidwiiy ti} KLiiiiH'rley. Tliis wjis 
allowed, notwithstaiidmg considerable opposition. Aflerwards the 
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Afrikiijitk^r iknid ihi^t Kimljerluy ivinuiii tli4! ler- 

juiiiijii [hl> nillwjiy, nntl ihni miy funlier from 

llm CiiiMj Ui lilornifruildn iniil Jfiii:iiiiu*slitir|r, TIuit tliLs wmikl «rivti 
cGtilrui of tile Iniik^ of i\w iiilerkir iiilo ihe hsiiid^ of iliv two Ikn^r 
Stale?!, iiml ?m> lx* rt lo British iiiten^'^t-^* wh.h only Uxi tvhleni* 

Tim true mute tn (he north wasi, lu-fonltn^ tn Mr. IMuxles. ihrou^h 
tki liminuUiiKl. \V\ix-il ihe British Snutli Afriru t'onipsiiiy ti^ik over 
the ndiiiiitistnilioEL uf die muiitry Kiiulxu-lev w:is tlie nearest ccntiu' 
of i-ouirniiinriUkni. After the rhurter wiis si^mst |X.Tiius.Hinu wsia 
ohtiiiiied lnextei]i| lUe fjijH! Ciovwimirnt Ikiiihvciy fmm Kimlherley to 
\"rylHU7:, lliis exU-nsiun of l:>i> jiiih^ TiVhs k^yitiii in .XovemU iv ISSlh 
nm\ jiiijshed in ntx^aiilx^r, IHUfh the wwk Inivini; eoiu[>|rH‘il in 

little r»ver ji year. Want cd fuuilS|, however, put n stujj to furtlier 
e.vleiiKion for some liiiK?; but m May^ IKtUl, the Ik^-IjiniTUtliinil liaih 
WJty Company iiuor[H>nitCH| tu continne llie litie northward f 1*0111 
VryliinH^Mo I kiln way o via Mafekini;. Balaipye ( Baladiwe), ami h'ran- 
eistuwm This,a distilTU'E' of TpST miles, wascoinpleled in < krtok^r, IHS>T, 

I hiring (he miislnietion of this line thuj:rrrat rimUn'ia’st se^jii r|fe swept 
over lilts eoimtry+ jvnietienlly kilLini; ihe whole of the trek oxen. It is 
t*>limated I ha I Ix-foi’e llit' cnilbivnk in l ihtTr win e over l(Kht>l¥l 
caltle in ilatalH^Ielaiah iiini l>y Elm end of the year (here well' only 
alK>iit a(j(J left* The ddliciilty <if transport thiis lirmij^ht nlMXir and 
the onthmik of the Matahele wsir im|K*l!ri| the mnijuiny to posh 
fm t his work hy what may lx* termer I fom^tl niarehsrs, tlnitt in 
jt]os( striking roiitrast witli the earlier eonstriiciion, the last '>28 
inilt^ from 1*ahi|jyi' (o Btiluwiiyo wi-re eonipleted in the very short 
spjuH' of four and a half Tinsiiliis, The line was foiriailty o|Ma|etl 
on AhiveniiaT 4* Willi lie' I'stsihlisliiiienl of I his direet eom- 

inuTiiration of IhihiwLiyiP with Ciqie d'owri* a distanri! of jnill's, 

was iiiiHignraled 11 new era In the history tif MatiilKdeland amt 
lilKHlexia* 

Bill ^[asliimnluiiil was the hi'st Kliodesian terrjlor}% jiml ivinimtiiii- 
cation w'ith the east coast was ilesideiiited. W'hile the l-k^chnaria- 
land Kailway Company^ now known as the Idiadesiiaii Eallw'nys 
jBimitrii), wsis i-onslrnetini!: litis line to Bnhnvayo. a line was bein|; 
projected from Salisbury to Ciiilali, and theneo to the I'ortnfftiese 
poll of Ihdi'su The dii^tiiinv U‘t\veeri Salisbury and Jkdni is about 
\\1~> mile^, but 3iIt1i{)U;;li tlie distance was not |n»at, then* were eonsid^ 
end lie diflktdtiin; lo Ih* overcome. The .Incite Porlu|;iie>e treaty' of 
had a ehiiisi:' ivliidi pnn'ided for tim const ruction of a line of 
railway from the l*iin|rwe lEiver to Salishuiy via MaoiealamU bnl 
poiiticid t'aust's were n:^s|HUisible for much deiay!. Another serious 
obstacle In ctiiistniel Iii^ llm line was the hilly rnitiin* nf the country. 
FiYuii stai level at Ih-ini the cmmtry ^l aJiudly ris^vs. An altitinle of 
in(ibU fei^t is atiuimHl at Marandcllas* 4r> mih^s froni Salislniry, which 
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(In- lii|;li(^( pnuii t»ii ihi' SriMiiiry-Bflrn l\tii% From >[rtniiuieJlus 
1!:^ n ^rrcisliiHl ^Ic^cvnt 'min .Sali^^hiiry, whirh i^*, 4,800 silKiVii 
ist^a leVL'l. Thi* of tlii^i line wns Frunilesvilhs, 35 

iiiilei^ lip the Piiii^rwe liiver, fnnu ^vhidi |4iiL‘e llie line, ^-foot 
WHS iiii4 in a winterly rliivetion for ii ilihJtanw of 75 rnilui^, Tlii*i sec¬ 
tion wm o|x>ncM| in Octolier^ t’lmsitlerable delay was <KX'a- 

sioned in the cjonslrin'lioii uf fhis Hrsl s4x^Uf>in which runs tliron^li 
I he Thin^we FlaEs^ l>y I he fivijnetit ‘Mviishawsivswhieh iiceiirm;! 
{Iiirh];; the wcl seiisiiii. TTicre wei'e other i.lil]iccilties also on ac¬ 
count of Elie swampy rnitiire uf lln‘ i^nintry : yet the work went on 
riin'Iy, mnl iti XocciiiIkt, the mil was cjirriiMl on as far as Chi- 
innio* a dishiinH'; of t IS miles from Fnnlt'svilhn 'i'his remaimal 

o tenuiims for sciiiie yearn. It wan Mot nutil tMobtfr, ISVI^ that a. 
line wos constnirted U=^l\VLH:ai Jhdra ainl F'laiiU^sviltii. Thus there was 
n ::^-fm3t piii^e line for a ili^^taiu-e i>f Itptl miles, itmiX cliflicnltie^ 
^vore, however. est>erieneed in coiuifiiiiii^ the line from OhiiuoTo to 
rnilali. on the Porliignese IxH'tIcr, aial it was nut until l'Vhrniir_v, 
:8f^8, that the 2-foot line to thi> iKPider was (.x>iiiphHeiL In 

1807 the Mushunalund Kail way (.'ompLiiiy was foriiKHl to mrry out 
the eunsiriicLiun of a 3'fout-ii ^ugir line friaii rmtiiU lo Sa]ishiir\% 
Tire work was W'guu on Jainiary IL 18*^8, ami the line was i-oinpleled 
in ^hiy, ISSi-Su on whieh ilatc SiilisUnry was in diriTt railway wiiiimi- 
nimtion tvith I^eiru. As the line fi'oin Beirti to ruilali was cnily ipf a 
i:-f{M>l c^aisjilerahle e\|jeiist‘ ainl ilelay wer<‘ iiicnriVitl ih trjins- 

ferrin^ ^.oxmIs from the narrow-gau^‘ to the hr^jjttl-pia^e line, and lis 
\i was also found that I he 2-fp>ut ^ninfre line vnnUl not co|m‘ with the 
uecf^sjiry uintJimt of tmfiie, it was decided to wiilen it lo the standard 
of 3 fwt tp inehes. Ikdore lids work wuseiiterial upon tin? line 
Ix^twifti Be ini anil Piutali vvas partly reaiirveyeih stuue of the worst 
jffnnlierits were thus avoidiaL and a ‘-Living of S8 was elleetcbth 

The Ipripsid-^an^diue from Beim to Tmtali was eoixiifleted iti Au^isl, 
VIHH\ Sinia^ vast improvements have Utii etfected on this line, 
hi fonner yeai-s waislniwiiys' • wem frei|iEeiiL and ihiii^^'roiis, Init llie 
addition of nu me rents ml verts has done much to les^sioi the cnnstaiilJy 
vecurrin^ dama^,^.^ nllJ^Tl^^f.l by the mins to the |x^rtiiLinent way.^ 'Hie 
]jreut need of Mushomikml hml \H'^n fi\>m the outset u niptd uml 
cheap iiystcm of eomniimicaUun W'iih the coast. Jlr, Uhtxles IiojkuI 
hy a mi I way from Beira to i^alisbury to ivihuf the cosi of im pulling 
fmai stntfis into the cmiiitry from l!7n to a ton. Tlie eniujdetinii 
rf this mil way system was thert^foiv a j^nnil laM>n to all eiPiutu-m^l 
in the e^^onolnJc develo|}iiient nf the eastern dist riels of Ifhodcsia. 

Tlin next phase hi the cleveJo[iment of the Khodesiiin Railway sys- 
icfL] wns the Uiikiii|i up of Bnhiwuyo w ith Sallsljiirv, In l^ny Mr. 

■ Vlile rspru'l?:^i OIMoi Itejairt vn tiKi TOuSe yf lliftni for ia02 (Annioit 

NiiL |c 7. 
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whlf^nipliiU'il iliL" pxtoti.slon of the main trunk line from 
Hulawjiyo VIII (i^velo find the Ziitiik*;^ to Lake Tiinguiiiyikn part 
of hi^ P‘vat i"ii[je-tti-Cjiir(j birhetiie. After mi iin.^iiri:vAsfiil uttempt to 
till' r<M>jw!rnticiii of the Iinperiiil (Jovmiiiieiit in this under- 
taking, the vtirifuis mining and exploriition roinpjinies were ap- 
praielieil. and siiffieteiit finidsi raised for the cnn.Hti'nrtinn of 

the Hrst strthm nf ITpO iiiilft?. It uiit^ also decidtHl, while the I'tiilway 
was iM-in^ piiMlieti northward via (iwelot to eoustmeS a line from 
t^iilishiiry 111 the niirtlierii extension. The line frcim Oiilawayo 
to Ciwehi was lie^nni hi May, IfttMh hut its rontinuHtion was inter- 
rupteil hy (lie Transvaa! war. Altlioitgh the niirtliward i!XteiLSJOii 
wfis ihiii> Httpppeih the vili^int and vt^irons dirtH’toi-s iif the Hlnalesian 
Uaihvrtys (LiniJ(i^l) deehled to extend the line from Salisbury to¬ 
ward Ihilawayo. and by dannarj' L UK>i, the mili^f^ fitim Salis¬ 
bury In ffwelo went" roiupleted aikl open lo the public. After ijeai^‘ 
had biHui priieliiimed, und die line from Cji|k* I'liwn eonUl Ixj used foi' 
Iraiispfjii of railway rnateriiih the ^^instruetjon of the line from the 
IhlhitViiyii i'lid was pp>ts*€‘ilefl with, and on lXs:eink'r L 100b 
mnndis afier tlie Salisbury exteiisiiin had remarked tiwelo, Tape 
Town and Ik-tra w^ei'e in niihvay «>nimnidrjitiiin. Thus the Uho- 
desiiin iJiiilwiiy system bei^in^e a connect inj^ link in a through system 
o{ Sonili .Vfrinin entnmimicivtion from imuisI to enast. 

I'hiK TthoLlesiiiii highway may I ks ivgiirded as tlie vertebral system of 
the colony. In iiii old ami setticil ccHiiitry the general direction of a 
railway system is iniunly determiiunl hy the nkriigiiiziHl iiiijnsrtatiee of 
tlie towns ami localities wddrh it eoimei'ts. lint in ojjiming up new 
tiTi'i lories, avIuIs' the tofKjgi-iiphy miisl nmls have a determining: 
mfbuuii"t^. tin* probhun is one also of Ihe |Hiteiithil: the call is for 
pn^ vis ion—for a prudent ant irl pat ion of inditstrial (xni lei's and of the 
gi^neral gi'fwvth of ihe t*oiiinnniJly. 

The^ comlitions have been well satisdietl in the route chosein The 
jiligTimeiit of I lie UhiHlcsian system fnlhiws the treni! of the heultliy 
uplaniTs^ wliere die l^ritish horn may si'ttle and fiiriii iK^riminent 
home,*-’. Already tfoveral thriving toivnshi[>s an.* found [iloiig die 
imnte of the mniti raibvay. The elTeet of nipid and che4i|i itjuininnU 
cation SiHJii Ijceawie liiaiiiff^t in the noteworthy developnit^nt of 
llubiwiivo. The line from the t'aiJe n^Hcheil Ihihiwayo some eight- 
ti'n months htTiirt* Sulishiiry was i!Oimectt^d w'ltli the (Taist+ Al¬ 
though the township of l-Suhiwavo was tliree years younger tlian 
Salisbury, it sexm ext'eedtHi the hitter in popiilrEtion and in the nutn- 
Ih'r Lind siKe of its lutildings. The stret^ts are w'ell laid out* iirnl the 
biiililings an^ Ixith handsome und costiy, (Tovermuenl T louse, built 
nriginall_v as u private hoiiM* liy Mr. Itlunles after die style of (troote- 
SeliuuT, on the slopes of Table Mountuin. h on the aite of Lj Hen- 
gnla's old kruai. An extensively bid out park eonuects it with the 
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toM'iit nntl its wliich hjis lnwn plnntc^l ihmughoiii its c:ntlrc! 

leiigtlu Ijronii?^ to iK^roint ?i riviil to iiveiiui? eK Cn]w Town, 

Siilinborw T^hie'h isi tlie ul fiJOveroTUi^nt. \ms soiii^ pHnl 

building's »sid juwlOI Itiitl cutl pairk. On th^ iiuhvay Iwtwpeii Buhi- 
wsivo itiid Ssilisbiiry mv tlif risinjT townships of (rwc^lii siiul Flfliriky. 
Thi^ fanjior is thi‘ of Uie' k‘St ^old-proiliuiiiff t-oiiiiTry. Thf^ 

laitU^T^ wliich is 111 nilli*s from (iwtlo mul 77 iniks from Snli.sbiiiy+ 
bus ntiinv' inim^s u\ its VH'iidty# Oilipr townsUips Stl southern 

are Virtntia, I'lntsili. EiikkNlwim, Melstdter, kiisapi. 
(rwaiubi, ami 'I'nli- [hiliiwuy*^ iim.1 t^ailislniry loive 
ronstitntetl iiiiinicipEilities. lilt* siiiallet* towns iiro i^oiilfodial 
liK-al sautitiiry' k>iirds. 

(iniuite Imih Iiilliorto Ix^hi [Uillxrd only in hiiililin;L' ami Isiy- 

foimdEitit>iLs, owinf! to the heavy working; ejiSail^Hl. It 

is foomh liowevei^ in liiij^e qoanlitiea tlirou^riioiit UlicHlfcfiii heuI 
iiii*n'ly jitvrtils the iidveiO of hands tind heaih 

The devi?lo|nm!nt of TklitHlfH^ia has fitH^essitutiiil the iniild- 

tiiff of hi'aineh lilies to Severn I mill in disiriet-s. h roni Itiibiwayo a 
line lias Ihn."!! laid iloivn to ihe Gwaiula dislrirt,, tvhieli is rh*]i in fjoU.1 
and eoal Kelds. I’ln^ work, wliieli was U^oun in IBlhh wa^ sioij|X*^1 on 
the niiLlimik of ihe war. Uy ^[iirdi, }\m. S>1 tmU'^ liad Us*ii roiii- 
] 3 kiefl. and lliat time thei^* has Ims'ii an mhlUion of il iuilL*.s, 

wliieh imikes tlik important l>raneh line ItH mik^s in len0h. The 
inten^U of H-ehikwe. wliidi is fa^^t lxn>min|Jt the namter of a laroi^ 
goUbiniiihiiT distriit. liave als^i Ijeen advanced hy ronm^nin|j: il wtlli 
Gwelo. I’his line, whidi is^2l iniU^ k>nf^. was rtjiii|jk'teil in U 

jsalstt inlejnleil to i'^nistrnet a line from Sallsiniry lo the \al¬ 

ky, another miningdistrirt. The survey has Ifvvti eoinpklwL and t!ir 
line wilt la=* almnl !>n miles lipiig. By August. 100-2* a *2 fot^t gauge 
line was hiid down from .SilisbiErv as far as the Ayi^hire gold mine. 
Thk line h the ptxiixrly of the Ayrshire-: iiml lai Mogiiiidi Railway 
Companv: riiik^ have already Ihxii ronsirntiecU and iL is L-ontem- 

plated lo nirry it nn for ^tO mill's more to ll:ie Abiska mine. .Vnother 
iiraneh is iitider ronsjderatinsi from Hnitali ncn-lhwanl lo Iknlialonga* 
As an Indii alion f>f ItK-al developnirnts in ihe winning of gohL the 
following statistics are derived from the !b*porl <jf tht- Secretary for 
Mine.-, SiiiithiTii Ilhoilesta. for the year ending Jlurcli 3L 11NJ4- The 
Ions rnishtNl imioiinted lo rdlhTlT, producing by milling 
onJ 3 ce.s^ giving nn uvei^^ige of 7'H |M*nflyweights jxr toin in addition 
to the gold ohtjiinecl hy milling* 21^.272 oiiiu-es were i^rovored by 
cyanide treatment. a,r>ll ounces from concciilrates, mid onun'^ 

from various panning^^- 'Mie grand lotail for tlie year mnoimted to 
ounces, 'riie |>roibit:tion iu;r<Jrding to dLslrirtiS was ajj fol¬ 
lows: fcSixty-lw'o thonsmid four liundn^El ami forty-sicven onm-es in 
the IJulaivnyo dbtrirt; l36,2f*2 onncc^j in tlie liw'elo district; bhOd 
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(iiiTitw in rhr< SiilisWiiry tUsii’ict: iniinv^ in t|i(* Fintuli dislriet; 

Lli’ii niiurtts in i!u‘ Hurlli‘_v di-Htricl; 88 nijni't’if Jn thcFn MtJffiiinli tlk- 
(rid; ouii(*s in tin* Vlotoi'iu lii^tl'i^■l. 

(inJil miitiii^'Jiowovni-. Inis not K-Pii thenniy inintnj^ wliiili 

liiis f.imti'iltn[i'd to the ilevclnjiment of tlie iJhmlr'sinii rnilwny '^ysti'iin 
III iiiilei' to tup the inn'lliern piirls of [thorle^iii it wiis orifiiinilly in- 
letiilei] ihrit the line fiuiu Itnlawsiyn shoiilil linmeh iitF nt Hwelo iiml 
liii‘iii:e jH-ni’i'iH.I thi‘nu';li ihe Miifimi'tibiisi disli-iet. to i iiy-us tile ZiitiilH??! 
nt (lie Fiirilm (nirp. ihi-niii^h Xorthw.slecn Hinl Xoi’lheiisteni lihiKie- 
sin to l^ike Tiiiiffimyikn* This I'onie. lunvei’er. wiis fniiiitl iinjirtie- 
liirnhh't itn the ntnmlry north of tlie Kiiriltit (ini'"i' wits in no way 
]i 4 .|[i]jte<l (o riiilway construction, Tji ^'iew of i!u; i[ilHi‘nUie,s to in* 
ciieoumcml fi^mi (rweln, iiinl on ucconnt of (he imiMirtant disi-ovevy 
of ti lar^ii' ctwil iiivH (fiOh s([iiniv miles) at Wiiiiki. it was iIic-oIimI to 
earcy (he line fiimi Ihihnvnyo in a mofe westerly «[ireelinn liiaii was 
orijiinally inleioleil, ihrou|rh the vust timlier forest of (lie tlwtnii 
Kiver (lislrift, ami on to the falls thiimfrh the or eat Wniiki eoal field, 
iheiiee oil to fiiike 'ranfjaiLyikLi. lin" work of layiny; llu* line was 
iMiimieiaiKl in May. Itltfl, and in Si-pleniiier, inOtt, tiie inil ia.'aL-hoJ 
Wntikl. a (listant-e of iKM5 iiiihs fiTom iiitlawayo. <>ii tbi> route to 
Waiiki the line riins parallel with tlie Khiiini civer. and iiffer rmssiti^ 
(he Tnsisn' iind riiif'niia I'ivri'S it enters the extensive llwaai fonst, 
Thetiwaid Hirer is erosst^d at a spot alsnit iitl rink's rroiii IlidaiViiyo. 
at whii'U iKiint lUeullitiido ia:t,’>in feet, or nhijut Wt lower than 

that of I til la way o. The line then leans I lie (iwiitti. and after pass- 
iiiff ihi'on^h a hirp' expanse of samly plains, it conn’s to M ntiki. 
I'l-oiu Wnnki 1o Vii iorla l-’itlls is ti diriatire of TT? mill's, and over (his 
part of the emmtry, wliieli istif ii riioiv hilly iiiKiiri'. tlie line ivas ear- 
I ini and (annplrteii on .\pril 'Jo. IhOh The hriilijiiiff of the /iamla'iti 
has laa'ii a (ainsidi'iidile eii^itieeriii)^ feat. )l is ex|M'ctis| thai the mn- 
slrni-tiuii of the bi'ul<ie will ln' lomplettHl in .Time of this year. 1 he 
extension of tlie railway north of the falls has ln<eii aiil!ioi'i/<'d as 
far ns Kaloitm, KK! ndits Iwyoiid tlie falls, the capital of X'ortli western 
Hliodirshi, In oj'tler that the ronslnietioit of this part of the line 
mav tint Im- delayed, (he material is lioinir conveyed aeros.s (lie Ziim- 
la;d hr ii leans of an nerinl fuhlewiiy. At the present time (I'Vliniitry, 
the eartliworks on tlie tiuclli skit' of (he ^atiila'/l aiv eotnpU'ted 
for the first 31 mill's, aiitl I lie rails an- laid for I*i niili^s. I'miu 
Kuhiiim till' niilwaj* will U* eontiniied north west ward to the Kafio- 
Hiver- lleyoitd the river it will liifiirente. one line pnaTedtiiff iiorili- 
wi>slW'iird. to develop the ftrciit niiiieinl held of the llook of the 
Kafne, from whieh jioiiit it imiy tiEliiiititely he iMiiilinitixl to the ‘ri'eat 
I'Oppi'f field of Ivansmishi, on the liorder of ilir l\on;j'o .Slate, H'lie 
main hraiieh is ilesigiuHl to proeixsl lliitni|'h Xortlieastern Hhodesitt 
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tu Tjiki* Taiipfaiiyiku to form j>url of tlie RhcKlejii!iii si^ection of xh^ 
iiieri^lioiiu! Iii^hway from the I'ajK* tn (.'nim. 

Althoii^li lUe \'^ietoria Fulls will play an inijMjrtatU part in the 
eriiniaidr ih-vi-lcipiiiiMil of ItluMli-sia when the power, then! 

jiFiulal^lep iM for imluHtrial luirjtn^^.^ ir is as one of the 

sights of the wnrkl I hat lliey will ap[>eal Ut visitors* to wlmiii they 
ah' iioW“ nuiileml easily tm-essihle. The faTiie of llirs* falls hns 
iT^soiiJiiled llirtaigii the world Hinit! they weir lirst made known l^y 
[)cMior Livingstone. It is thert^fore lilting that the township Avhirh 
has Wn foitndeil in their virinlly is to Untr his ]iame> TUv she of 
the town is iieur the left batik of llie Zaiui>e7J* s<iine ~2 or link's fi'om 
the fulls, ami the ntihvay line to tlo' uortli passes by iL 

Tlie origin .of the fidlH was asi‘ril»d by [hviiigstoiie to jt volcatiie 
lift, and this view has Ijeeii oihversiiUy iu‘<rpteik ISnt another vieAv 
has Iwii mviilly miKaeil ivgitrding their |ihyskii[ history which 
ast.Tilx-s tike origin of the cha!"m and canyon to ertjsive tielickin^ 

TJse Vhtoria Fall^ an' alhuit twuv us iiroad ami two and a half 
limes as liigli as Niagtira. They an* over a mile wide anil alrfint 
400 fiHJt high — higher than tlie lop of St. Faul's CailuHlrnh The 
^atiilM-7t al idi^nit hiilf a mile jiIhhi- the fulls h one and n hidf miles 
in Imsiikh, then it dUitnicts and Lssnddenly pneripifated into a com¬ 
paratively mirriiw, pi'ofoimd Ima h nr cainymu ut tini easlern eiicl of 
wlurh there is an otitlel al>nnl UK) yards in breadth ihroiigli vvhieli 
the whole of I lie ci>nti~uc'tiu| ZumlatZL rushes, forniilig the Ihiilitig 
l\il. and liietKfe ihri>iigh a ileep and narrow goige of hasaltie cliif^r 
whirl] is {x>ntmiiiHl in u nurmw wirnling CLknyoii of alHnil 4f> rnlli^s in 
leiiglln The ritilway will cross the gorge u few hundred yards 
Ij^dow the Ihjihng Pol. TIte bridgi!* bniU on the mntilever principle. 
fiiriiLS 11 Inimlsomi' span rk,^j0 fink Icings with Ji widtit tlnil allow^ii ii 
dniifile line of railway. When l^omph44'f| it will Ik! the highest bridge 
ill I he World. The falls themselves ant not visible from the railway 
when^ it ciTJssi^s I he river; hot* in uwH'danee with the wish of ^[r. 
HIkhJi^, the trains will pass through tbo fx^rjjetuikl spray min while 
riossing (he bridge. The vieiiiity of the falls is ladebniteLl for its 
natonil la'inUy, and |>arks aiv to W laiil out on la>th banks of tlie 
river* h is iheiv*foiv hoi>t^d that the development of thia ivojoW'Jied 
liH-rdity will <tiiobine ntility and Liiiumity« 

There aire tw’o other retiowned localities in Klimlt^sia wdhch have 
led la the hiiihbikg car pmjtH"ting of branch railwiiys. Near Bulawayo 
the reiiowiifHi.l MuIoimj Hills, wdiere Mr. Khmlcs in unariiiiKl 
ami itccompitiiied only by an interpixHpr. Iiiid an interviiwv with the 
MataUde diiefs^ which iv^sultcd in it sjMHMly it‘ss-ttion of hostilhie-S, 

* Vlile ''The Flij'Sk'llI lllslorr tl!ie V Otar la Falls.” hy A. J. t*. MoljTieiti. 

F. H. S., F- It- : T1 m> lti^iimi|ihli'tkE JoyraikL vlfluunry, tlKitj. 



TAB IJBYSHIPMENT OF RQODBStA. 


2J*1 



T h h 


ifh 

* 


Fi«. L—l-lim ttl Vkluri» fUlB. BjAr J. a Sttiiyuan. F, 4 dtS.&S liubea 

1 tnilc. 












292 
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Anioii^ the JrEsh)pi>H Ur. according to his own wieht waa 

l)uricd+ A miUvaiy has- Ixipn fri>ni Bnlawayn to the Mj^tojwa by 
tin; trufslccs of tise Uhoili's ctstute^ lus iL w^u^. lEliCKk^i"^ wish 'Mlmt 
the |H!oplf of Bidsivvflyo may mjoy tlie ^lory of the Mato[xni from 
Satiii'thiy U* Monihty.-' Tlie ^luleiir t*f tjutsi- liiUf^ h iiptly Ek^vf iI^hI 
in the wonls of Ur, when he calkd them '"the vli^vv of the 

wo rill."’ 

other n'linwnoil looiUily is thiit of the fireal Zimbahwe. "Hie 
!h??toriial irsst>ciait M)mi of tJn^ uricient inoiiiitnriibi roiitiiit?t with the 
iinKlem as.i4;M;blioii> of the ^[ntopos; but they loi^'o this iti conitniei^ 
tlijit ihey ixfpre^^^iil the e^imiiierre imil eivUi/.atiori of their rcsjxHitlve 

’iVhen the ran tem plated rail way to ^"ieloria has 1xN.rn huUt* 
it will "'Ivr iircesK to the (ritual Ziiubjihwe, vehii'h is ikhv n*ei>^nizpil 
ii^utie of the liiaM Eiiieient shrines hi the W'orh!. 

The riiniider of KhcKli^ia am! tlie htJililers of the Zimbabwe 

bring into nssorialion the UritJsli nficl the SjifaeanSt and thus ilni(e 
aerojis the ages two of the most I’elehraltni (XHiiiiii'rr'Iat mUinns, I Tow 
lo develop and iiiaiiitiuiL I'omiiinnieEittons lH^twtH;n tlieeoast find inland 
[jarts has la-en the vitsit pmhiem in iiKaleni Kononiic develoinnpid^ ita 
it prolijihly was in that of aiieieiit times. The ehief ].ioi1s at jnxhsc^TiL 
avniUhle 3UV ('himle, iJeiix^ ami timse of the To these will 

proliably Ih' added* in lime. DorlMin and Loiirem;o *\birt[ne'J5. ^Hienun 
liJLve Im4mi iiHHaed wlileh will give aixx’^s to i^htait^ia from llie U'l^sl 
t tlirmigh Angohi anil frermaii SfOilhwi-st A friths* At pn‘senL 
lire I WSJ imiin htghwiii's of iraJe are fn>ni Ihdm ami the t!?ape [airts. 
Bnliiwayo* whieh iiuiy tsikeii as the ixoilral |mint of Ehe RhiHk^iuii 
sys-tem, is liistant l!7t> riiik^s fmn Beira* l.lhS miles fix>m l^irt Eiijt- 
ahetU^ miles from Ea^t Ixiiidon. iMiO lutles fix>m Cmjm' Town. 
There is not miteh iliffereiiee in the amount of gixals (jassing tlirongh 
Beira ami the t-ape [Wirts. Modi will i]ei>4Uith h^.^w'eveJ^ im lire future 
railway adniinistnuhni. Aci-onling to the llritisli miisnl at Iteira, 
It would ap|rt.'ar ihaE under prt'seiit arranguiiieiits *' freight.^ to lantali 
mnl Salisbury, whieh art' tx'sjRxaively dislant tine] JlTo milen finm 
the cost api>roxinlately |wt ton more tiuin the railway 

freigiits to these jdiia^s over the Cape governmenl niilwn3-s from Port 
Elixfdwtti. whieh iraverse over 1*400 ndles in midi the sunie destiini- 
tion.''^ lljefe haii lxf‘n niiue txmwrn at Cape Tt>wij n^ganling the 
fnlmx^ ix;hition of Ehe ttmi and jRirl with llluMlt^irt: hiiE it wmiild 
sJNUn from the aVh^vfl n^jjort ttiat there is a reasumible of 

Cai'M; Town* with its nipid rioeanic romiiiiiniratifitis maintaining Us 
comniereial and strategic iniportamre as the chief galewax' to Kho- 
tk^sia ami the north. 

«Fore1i{ii TEefnirt rm rhe Tmile af the Ceiualiir af Helm far 
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1 liaw l)«ii Hskl'tl l>v yoiti' ('iJiiiicU hi ri-iul iM-fon- ymi n pniici' <in thi' 
of Jrtixiii. niiil thh h my uttiwjrt in 
thoni'li ^'orv itiiiJcrfiwt it niiist ii(?™ssnnly U‘, 

Tlim- mi tlir(?o iioiiroes at fiietors \vhidi tliv iimUinifr of 

llii< fthinil system iti Jupiui. miiiiL'Iy, Shintoism, HinUibisiii, mnl t'ori- 
fiLi iiiiiisiii. The Hrst h the rmlive rctigion of Jflpjin; tlu* surnml (s, 
iiet-dU-ss til s£iv, 11 ndi/'ioJi uriefimiloil in India lunl intmlin'i-il tu 
Jiipjiti limn,fill Filina ami Kim-ii, ntid tin- third is Ihr monil lem liniir 
ut tilt' rflsitivr of tliiw. 1 htivi* nlT<'!iuy 

fully rxplalm-d this in an article mtithHl ‘^Tlio n-Uffions of .)ii|,aiir 
in tVie Di'crmlM-r iniinlicv of tlic Indcia'nilciit Kcvk-vv, They aiv not 
ant agonistic to one anntlm\ iis penple nnt living in Jn[Hiii riiiglil 
iinagiiav and as would only appear natural to tlnnii ffoin their own 
notions of raligiom Of llic,-* ihrw, Hmldliism is the innsl ndigioii- 
likc in the {mlimiry si>nw' of the tenn, Shintoism ranks next. Imt it is 
very sim|>lu atid lilM-ral if viewed in the light of a ndiginn. (’mifn* 
danism mines liisl: it is oniinmily classed hy western writers a 
relidnn. Imt as a miU ter of fact its religions asi^jct is very vague, and 
it is^iiot eonsidertsl a ndigion Ity the Orientals. l'erhui)s a laitter lortii 
for i< would l« the t^hine-s.' temhing nf iimrality, lawausc nnmd 
aotioiis wliii'h can gathered from (’lilnese study ara mmpristxl in 
all sorts of Chinese wTilings, and t^nfiirins, llie gmil sage, is imly 
one of the ex|xiiieu 1 s theTts>f. Coiifiidns. however, fakes n very liigh 
phnv among tUosi' ex|Kaietits. nnd therefore! he camo to reveii^l 
Tfiorv than any others liy OrtciUnls, and tliiis Chinese teaching came 
ti* U' usually assoeintwl with the numo of the g^Nit sage. I can not 
do ladter llniii folU>w this example and will Chinese teaching by flic 
name of Confucianism. 

Comparing tlu-si^ three systems t,f teachings with n gard to othics, 
CcmfmioTiism stands out very promi nently in its systematie exposition 

*lto|>rliiUHl. by ikcnnisslttii, fpr™ .Tmim,il of the Sorlply fif .\rts. l.nrnliu,. Xe. 
27i», Vot. 1.JII. Mno-li m, UHfi. 
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aiiul Utility. BuJdliisnu it ^k]. vt^y pliildt^pbiciil, 

nntl (Itwp ill iU iclt^is of iIk^ otiHiiio^. ainci tKuiv is no sluiiht tliLit it h 
ratpnbJe of cxpio i^^in^ a giy?at iiiHiif^nc^ on tln> |H^pnlnr iiotioii of a 
fTituiT lffo» ttniii^li it does not tjo sc^ as mnik in JaiHin ns in some parts 
of tiiu Asiatic loiaineivi. It has. however, eery little to say with 
retire] to Lillies ndiiiive to Ihi' urtnnl life of the liiiiiiLin iKdng, It 
says yon nnisi not do wron^; it says you jiiust do guotl; but as to 
w Uai is ^mmI or wluii is laid it is cor)' vaj^ie in its nioanin^. ]t 
;^‘t-ts Hither Tidi^otis not Ions lluiii |iriictiral otbica. ht»w one shoiihi 
beliJiVe in this W{>rhi towanl oneV fellovv-i?mittires or toward llie ctnn- 
inunity or state to wbtcli oiie (Telonj^ It s|K^aks of ten waritinir^ 
and four lxnleYolenc^^^, T!ie ten warningrs aix^: L l>o mil kill the liv¬ 
ing, 1^1 not steal. 4. Do not ^Nimniit ndnltcry. 4. Do not s|jinik 
wantonly^ a* Do not moke seo-NiEiouiil e.'^agwnUions. tl Do not 
cNibmniiELie. 7- Dii not nst* a ilniddf^ tiingne^ H, Do in>t 1 m‘ gr<?edy. 

Do not Im*! angry. iO. Do n<i't enteriiiin ta'fallied views, 

The four lieni'Vohnn^^ whieh one Iihs to ivnieinlK-r iin't L The 
fill her iiiiil tlir tuiilher. 2+ The rider of the hnith X ‘MU ladogs/’ 

4. The thriv trt^asiires^ i. ihi^ liiKklha^ the laws^ and tlie prtestlnKKl 
(orsier). 

It s[K^aka of i^nnpassion and forlK'ni'sinii^ It also sj>i^nks i:>f eight 
coriXH-^t w’ay!^: L Correet viewi^ Correct llnniglits, X Comtet 
words* 4+ Ciareet etmilurt. o. Correct living. X ('orm't ndnisim- 
tion, 1]leaning j*.df-reflation and aspirations, ?. Correet coiu*eptipin 

5, Cornel inetliation. ]ii Uieir eK-^nsi?, iKFVVever, all lilt's** teaeliingH 
an* iiifislly of neg^nive eliaracter, and, inori'^^nver* ( iiuist say that thi^y 
have more importaiev from a religious point nf lii^w' thfin from tin 
onlinary anti a practical cthicnl |Hnnt of view, 'i'herefore t ran say 
that llnddhlsm has veiw' little to do with the ethics of Japan in the 
sensi^ of a syslemulic exposition of them, though in an iiidireet way 
ii has hail some iidhieiict^ on the moral atiiiosiilieiv of tlie Japanii«e^ 
iiS I shall show laler oin 

The Chinese teaeliing. ottierw'ist* riilleil ConfuriFmism, is a J^yaterii 
of moral tea chi tig foimclnl oiio]i a latlrijirelml s_^>1em id rotiiinuiiity. 
It dfs's not* theJvfo^^ only sjH,Mk of the gcMal L^fiiLditcl of an Individ- 
Till] as H la ting to hLs feUowship with other inrlividnals, but also from 
the prjinl iyf view of the whole sj^lem of <^amniinity as a state, 
'fherefore it s|H^aks of modes of governing mni of Ijoing gf>vi-nied* as 
well as of iiidividoal relationship man and man. It 

da'-s not recognise any ilifFereiiee lit^tw-een sovereignty ainl ruler, nor 
ilot*-s il notice a didererk^' U4W(S‘n Blate anil c^fnititry* In it the great¬ 
est natiiral Uinds of hiiimuiity art* five* am I they are: {!) t^overeign 
and ssdijwtsr f2) father (implying mother) and child: (3) hiis- 
himd and wife; (4) hnithers (implying also sisters) : (o) frieiuls; To 
each of these relationships the oisontia] duly wldch is to be borne In 
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ininsl liy mch indiTidnal in r>e|Kiriitdy uttribiiirfd, and ir> mdi of tho^ic 
a special icrtia is j^iven to ik^igiiate its jKtions fmm tlic point 
of view of li virtuous nature. Hcsirles these ridatioriships there 
lire two other rclatiniishijj^ whidi have to Ik‘ inlvled., namely* the nda- 
tiunship thi^ elder ainl the yoiin^er* nut neci'-ssarily nteanln*^ 

brcstJiers, and also the reluttonship Ix^wi-en master and pupib TJie 
the sovereign anil i?ubjeelaT" in i>i'ieiital notions. signifit^H in 
llieir Ijeiiriiig a very d*^‘|t meaning in tlielr mutual ndalionsliip. 1 
Olive lieanl from n very trustworthy authority that a Western diplo¬ 
matist. Weil versed in orientid alhnrsi, had saiil that the oriental idea 
tsjnfrendiig sovert'ign ami subji^-its was not tnul (rcaihl not Ik* llmv- 
oiighly under^tocKl hy Occidtaitiils^ and I ttiiuk tluit reiiiark is not far 
fiv.>in the truth. 

Hie idea of the virtue that a sovereign ran Inive 15” ]en,*' mean¬ 
ing to be as humane as |Hi.‘->i!>!e to liis subjects, detecting oppression 
giving the Ijest jidnifnistratiiiii his coimiry—in a w'ijrd,t<dK* thi? 

ruler that ever nili^l n Ian si- The idea of the la^st subjerl is loyalty* 
The idea of llnit of father and son is filial piely on the part of the 
child IIml strletiie,'^ cm tin* t>nrt of the fatheCj which is inodilit^l in thi^ 
cas£^ of the niutlier toward tenderness, for wlneli tlii*re is a specinl 
term. The Idea which governs tlie 1 ‘elationsldp lM*twiKni man and 
wife is harmonyr The older word fur this was distinction.*' lueaii- 
ing not lo In* rmstwmly*” hut the* wonl Imniiciiiv ” is also some- 
flinei^* and we Japatiesc* pivfer i(. 'rin* ielea of thal at lirnthiu>i and 
sister^ m tmuberly friendship^ f'U' whieh also a special word exists, 
The idea nf I hat of friends is trustworthiness. In tlik way all the 
five c^ardinal iMUids are ilictatecJ hy di’sirable inanifestations of syni' 
pathetic attenlioris to one another* But of ruurs<'> tuoi-e promimmre 
is given to t!ie virtue of a subject^ a chihh or yoimger bnulier. in the 
ctise of a s<ivei\'tgn and suhjecls„ of pan.*rits and childriui* and of 
lirolliers. n»^^piM:^tively. Then* agaiin the cider and the youngi^r in 
gi'neral an^ cx[mHc<l tti rcs|k«cl i*ach other as the case ilrinands. and 
the tn^iiiiicitislitp Ix^hveeti iheiii is to Ik* it^gnlntiHl hy a U^ni whirh b 
i^piividcnl lo the HugEish word '^uriJer:'- tEinl is to say, ihi^ ymmger 
dioiild iHit seek to f?iiperseile the rdder, bip to jniy n^spert to him* 
whiJe the elder is ex|XH^te<l not to take advjinlagc* of the younger* lint 
to treat him with kindness. ITc relancm ship iK^twecn master anrl 
pupil is also regarik^l very impnrtnnt. Hie pupils an* rxfKnited 
to n-spret their nmnlers ahiKXit as murh as their pnrenis^ wdiile tlu^ 
iinister is expc*etiHl (o tjval his pupils with |>ari*nhd ktndtii^ss: no 
Innsitieif^like flioughi is to enter thedr minds. In the olden (tines in 
till* East the system of teaching and learning was very ditlereiit from 
that whieh exista in ihesi^ mixlem days. The teacher itmgdit hh 
pupils nut of the love of imparting his knowiedgi* aivd virtuous 
example^ as well as the doctriDal principles he entertained, while the 
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pupils \vm to ^Jitlipr nrounci him out of tliPir ocltinration 

for ihp pn^jiLiilit V‘ ism-sipr and fur tho purpose of r^'^'piviii^ 

Ills iiiMnirtiuiLs iiueI izilliirurp fur llMUtr piu'seuuil iEi]pr<ivpiuoiit Jiiut 
fiiLiErp Li>iofu1up.s!^ Siii'h being the it '.vas no irontler thai the 
i^^lalious hii> I K-t^EViTfi a must IT juitl Jits pTipil was ivgwnh^l willi so 
liitieli iiiipurtuucn^ in el hies* 

AiMirt from thi'sc rlussifinalions tlje vjrttiouH nttriluitc^ uf man 
s|>okeii of in si'iVemI nthet Ways. We Imve first nf ail wistjom, 
bniiiaiiitiinil itjuriige.’'’ llini- are roiisidcuTd tf> l>t' the thn^iE 

gifalest trails uf rtuinu-ter to be rm I mu lied in one |HT^>in Wisilom 
finty not exart ly fall iiikler I he iiitegtuy ai a virtne in its strirtest 
sciisiv hui I sii|HM>si» we need not k- eery LTJlieul on this puint. In tins 
instiiik^^ liniimitity—tlntt k " Jen "■ in llte Clitiuise original—nmy In- 
interpivteil iis i^ni uprising eveiy othiT viiliie in ere iijerrifnl- 

iicss. Tlien- is anotluT ^ramlogue, vva, ''hninanity. jt3siicx‘, lieeornnn 
wisdom, aiiil faith fulness,^' Tta^ tiire aiv t^nsiileivtl essenlinl elr’ 
inrtits of viiiue for regnbiting a lomrnnnir\^ iirul shonlil Iw obn'i vwJ 
by eurii meiiilHu- of it. Tlieiv is another—""filijil piety, brotherly 
friemlsliip, loyulty, jiinl faithfulness:these give gniibinw U> a man 
in his CEi|>aeity of ei stun li bri>llnT, n hulijeot^ a ml a friendr There is 
yiit a E tot 1 u- 1 ‘—sy iJipa l1 let i-i.'ii hi I it y» g-i m_k1iie*_ss* fill ness, self- 

ix^<traiiit, anil iinMh>sty/' 'Jdiesi* aii^ vtrines rcinsiihu'rii ini|H»rtaiit as 
ivgtiriJs one's t^^lf-tontriiL tii the tvoinen, nnietne>cs* iiiiMleiity^ 

and jiui ily *’ iiiv i-on.sideh^l thc^ idial traits of tlieir i Imrai ter. lM*side-H 
ltd ihost^ whiidi I have Just ilesETllh‘<i jilwive, ivhieh nre of rotirsi* uppli-^ 
euhte til woFiien tii an extent ulinc^st i^|nal to men. 

In the ^Vesl ilie term love plays an extensive jjarl. in govcruing iill 
Lhe imitiud relntiuns|ii|>.H of the kiiuLs etimuerwted alK^ve. The i^wenixi 
of orieiit]il i<lejis diM-^ not ditfcr from it in iLs purjxTl, btu exprisised 
in words tlie woril love d(a*s lu^t play m extensive unti im|n^ral.tve a 
pEirt as it di>c^ in the IVesl, iMnninst* in the (iinfneiaii diK-triiie dilfer- 
eni tiKdmiiHl teniifi are usisl, as we faive iiIti^Eidy to meet i^neU 
[laiiii niar «The wonl love is ukmI very spuriiigly in tlie (Vmfu- 
eiaii kh^ks, rmd it is iLsed mom esjH^rklly for designating one kind of 
viiine. as, for 4 «,xiijajjle, ""extensive love^''" iiiriining pbiJtinihropy in 
the wesfei II sense, 1 'he woid " jrn/' whieli ordinarily may Lraiis- 
kUMi ns hnnianiry* more restmibJes the witstern woixl bvo, U^tinisse 
iluLl word ^ jen'^ may k liilerpn-tcd in iimny ways ftiiitable to the 
fHXiision on which it is tifiod, Libuiist in the H^ine way, and in a siiiiilar 
s€-nse, that the word love eaii used. Hut tlie meaniiigof iliat w onl 
"Jen" is HKU-e ttoiiipreherisivi- ami deeper beeaiiEiie it implies some 
ntln j- meauing tlnin mem at inch men L, 1 will not worry yon by going 
into fnll ileljiik of the interprelutioii of that word. 113 it is km Leeli- 
uind, Hiere is, however, one thiug worth noticing about tht^ word 
k>ve in CJiiuescH When that word is singled out it is silso applicuhlc 
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to injiny iiicltidiiijz tin* uIhivp i^niisiif^nittcL Thus it 

run ]jo In tt vrry iNnii|)n4i€^TJh=ivi' niiiniipn mnl lliirncc airlstiri n 
i|llf?>tiuli iiliullt Ihr v^^^'lire of ihi^ UtslT-L Tlie i|lJestinn wliriliri' I hi' 
iKiLEoih itf liivr in ^iljsnliittv iitnl iMiii.‘^='<|iiorilly hsii^ no ^aiihiLioEi ur dif- 
ffrrtLtiiiLiiiE} ill ils iiiituriv At tlir Lime uf Mrnriim^ M^Eiir time iifler 
<!otiifiiritLS, tliere vetis ^rL-konl cvf phibj^ka^pliers wim iiiuiiiLziiiiLNl tliut 
lliere oii«?}it net aiiiy dtlfeiviuiiitiijii, btit Meiiritts rniiiiLtaiined that 
L !n 11 \v 11 H SI fsi 11 Liry . Tl s e wo n I riisiy I.h' t lie iv hi 11 the prai! t lev i iiiv v 
dilferentiivteil utTonliiij^ Ut the (dretiiii.staticeis. Tlie iiu^ajiin-; jm 
tliiit one ^=1 mil hi loveji nuaere object iiiore than a disrttinl one, itiid (liii:^ 
the ethical nutiun of cu^ino|mlitaiiiism wa^i reroitcUeil vciLh other 
iiiitiorsa^ of ditrereJit rirtHerein other words, if one does ^iK^d to lijs 
nei|rhlKjr mon^ than to a straiiger, or if one iltM.‘s tiioi'e giMJcl to his 
eoimlrv than to other hiiois. out of tlie filing of love, il is <|Liite jiistU 
fhililr from siii ethiriil point of view, siinl lima i'll these hies are made 
TOXairiliible with the principles of stale. And this is. [ think, sin 
lEtiiajj-tnnt tandmat'k in which (‘'■onfiidaiiisin iliffors fr<nii the features 
of UEi ordinary redigion. which in ita esiit'nce is, us a rule, fotimled 
o[mit 4.14 Ksinupoli tan ism, and knows not an artiiicial Inmiidai^ of statetL 
Tliriv is a Cliimtse niasiin which says, ■" Xo loyal snbjei^t serves two 
inastei-s* and lu* rirtNons woman se^-s two men.'" The 4-Eirdinal points 
of the iliims^e elides are loyalty and lilial piety: ihat, although 

ad sorts of viT!iK“S are inculi^iled.^ greater ini|jortunce ia plawrl oti 
the.se two points, fn (liina, learning nieuiis stULlying niotid teach¬ 
ing. TheiT- me* of em^lx^ imtny snhjecrs for slmly, hnt moral no- 
lions |M?rV4ide every luaineh of literature, tl is sn, even with Idsturv, 
i’hiiaise histories, as a rtde, only events as they iK^cur; tliex- 

linve no historical or pijliLieal uhs4>rva lions, iiinl any otiser vat ions 
ma4le hy the writei's un^ written in such a ’iva_v as t4i ilraw altenlhm 
fpati a mond standjmint. Their 10^11^14*^, then.dtiir* have very little 
^^ahie in (lie iirdiiiiity sioiseof history as the tei'in is em|>loy4^t| aiming 
IVtMern milfoils, hnt the fact remains thni lliey pay much atteniion 
tiT Tiionil Iess4siis. Their r^siKwitionf!? 4->f moral teacliing are dtmi^ more 
in rhe way of philo^^ophica[ or sc^holastie dissertations. 'Jlie viUk-^ 
of f'ldna^ Imwever, iveiv not necessairily identical llii'ouglioiii (lu! 
haig ja?riod of her history, exlcmliiig over jncvcml tens of centuries, 
’riiert' ivei^" si'Ticnil sudumls of jdiilosophers Ijesides Confiiciiia, si one 
of whom even went far as lo ilitFi^r frotn him in many |K>iiitHi and 
als4> file inti'rpreiations of Confucianbm dilhwed itt different epEichs. 
Hut the ehief feitlijiv of his teaddng has always rermiinerl the sunie, 
aiid all that I have >aid alKmt it alifive lepn-sents fairly the klea of 
t^mfiician I loci ri lie. It is nEitnriiit that (Vmfoeiunisin should l)e re- 
gardiHl us a sort of ndlginin liccanse its followers rcs2>ect it uliiiost ns 
a [teliever in religion re^i^ijccia his creed: moi™ver* {."onfnciaiusm 
iu I»0i5-—23 
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rLHX>gTuzes ill u tiii 3 U£^iiPc tlH^ t‘5£Iof i-oiiie supreme power. It 
sjsenks of lien veil in tlie sense of ei |H.»vver; it sjjeaks nf the onler 
iif hen veil;" il eveti s;>eaks of the "supreme om|wror.’- meninrig 
the Supreme tkMTig. It Eilsti reco|mi7.es the imnnirtitiity of the soul, 
thou^rh in i\ vngue mu liner, und pays gn^ui uttention to fi.^ivulH 
given in bonornf nmrs aucjeslni-s; to use u common phrase, it woi>ihi|>a 
I lie iiJieeiitors. IJni ilic |Mirts uf Cotif i ieiniiisiit whirli relute to the 
future of man only fonn ii sulKHHJiinitc eJetneiit of it. sn riiiieh so that 
Confneins iMnw^lf oucr saiiL "■ 1 do Th4 yet know the living, how cun 
I know the deud if A( all events L in eominoii with nutet OrienlaLs 
do not regard Confucianism as a religion in its ordinary There 

a IT! of roiirse tiiaiiy customs ami mutters of etitpu^lle sanctioned by 
Cuiifiieianism, or rsitlier ciifuiced bv it* which are nl>sunJ ur imprac¬ 
tical de in the eyes of the Jin>ant*s£% but there is no iiciTcsslty for me to 
dwell upon these shorlcoinillgs hera. 

us now sec? wlisiT is SJiintoisin. Jt is essenlially iiidigenoijs io 
(he soil of plapuri. Tt iueiv Ijc ri^gunilcEl as ivliginn* and yet if it Iw ti 
I'cligion it is cerluinly of a unii|Ue kimK having iicvertJudE'ss imn^h 
siiiiihirjty to the um-ieiU emits E>f the (irsf^ks utiii the Uoiiians^ It baa 
no fomulei'p tior has it any dogmas, in the ordinary sioise of a religi*ui. 
It IiHs gnnvn ii[i with the riistoins uueI traditions and general elnir- 
acterisljra of tlie naiinn. U iVi^ogntiiea llie imnunNility of the sc>nl; 
il aekiiowledgi^s the exisiepuu^ of snfHTEuillirsil |HJWer~; it revenmcc^ 
the aiircstraJ spirits, and therafoiv it may 3>e eullei! a raligion of 
]:lLc?f^st^ul wnrahip. In tbut res|K-ct it rcwntble^^ CotifiiciaiiisTiL Tl 
nuuv-nis itniO f, bcjwevcr* wit h tein|Hn-al a (fairs far more limn with 
spiritUEiI ulhiirs. lu this les^xK^t also it very hirgidy jx^seijihh^s Cniifn- 
t'idiiLsm. It has existed in Japan from time imuieiiioriah long iK'^fort? 
ihe iiitripdiiction of (kuifiuTiaidsm and IhEddhisin. 

I'iv^un un ethical |ioint of view it liiis mc>i'e tetis^liinir in it thun 
Hinhlhisnii hut it is 1101 so elaljomie ns CnnfitriEinisiii. Xevm'tUeU'iia 
it has ji liglit gTiisji i>f tlie .lupiviii'^' mind. It is siipremelv content 
with its siiii|de tenejs, so liiurh sii that a well-known s-dinlur. who 
was 11 tlevont siip|Kn 1 er of it* when sjieaking of its edii<ml temhing 
in ciiiiiparisoii with (.'onfuclai lists i, onw said that e iJo not wsini 
h.o iiuiiiy iioJiieticlatiiin’s as { oJifnciiinism nnpiiiw to signify :ill sorts 
of virtues and good eondud. and mir simple teaching is quite enough 
to i'over all.’- 

Shintiiism is also ImisciI n|5nii .1 pEitiianhnl fnrEu nf ommtiuiiil^y. 
hs esstmtiul notion of eihira is cleanliness of nnis^.dencej Iml the 
idea of cleanliness is applied not only mentally* bm si Iso jdiyskuilly— 
hence its ttiidemy to iHslily eleunliness us well as other iuigtinto rmit- 
ters^ It sj>eaks of gixNi and buil; il dL^igiiatt>s Iwitl miniU as black 
or ■" muddyuml gocM.1 minds: ns ^^retP' or "'cluar/’ Its itlcjik of 
t'ondnet are liom^sty und straightforwurdneiiy. It reverences it^ 
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ruler fmiu the Yerv mitim? of its cult, and a inagniJjeeiit ideal of a 
i-ulijcrt nud n citizen is clevelojicd fmin tluso siinjjle uiitioiis. 

Such im\ llieii, the three sourt-e^ of Japane^^ ctliict^ It is 

like the fojiiji pi-cjiUkiLHl by currents of water. The water is the sonrris 
Init when fuaiu is |iriHhi{ts| il ilitiers from acLinil wider, 8o Japmu^ 
elhis^ are |)nHhn'i*L| Ity the internilii^led notions of tlo'se but 

they ure %tn hni^^r of (he haine substant'e as their soiirtv. i ruriiii to 
say tlnit our elhit^ have foiined their shiijx- <|nite inde[HMulen(ly of 
tlie ortliodox iW ihiguiatic |nirts of any religion, and |KXi]de regard 
them us such in the same way as one \vni]l<l ordinarily i-eganl foiuu 
as i.Iiltering from wsiUt. ! will now exphiin how this lias 
hivjuight iiIkhsI. l''i\>m mImhiI the sixtli auiLiiry of the Christian era 
Cldnes^k study was introdneed into pTujiaii;, and alnnist Hiniidtuneunsly 
[hiddhism was uls^i intixslui'^ui to our i-onniry. The study of Chines^*, 
as I saitl Indons means the study of Cdiine^s^ ethics, and 1 may say 
(hat Cliinesi- has iH-rciiiie iiliiiiisl like uar <»wn literature, thiingh we 
had tinr vernaenlar literuliire iwxisting. I’he sindy of Clum'se, 
tlieivfore, inenni (he introiluetion of Chinese ethical not inns* in ibe 
same way tlie study of (iiwk nr l#atin jidnKbu'i^tl (Tn?t‘k or l^niiiin 
muiniis into Kuroia'iin eoiiiitrii^ I'his* hovvevei', did ii<»t iiiiain that 
it sup[}hiELiiHl c»iEr ijwii iileas tif itu^mlity^ but il I'lithta' siqipleiiieiited 
Eiiul uuguiented our lint ions in so far as it ("oiicerneil the nomenclatiii'e 
iitul chisoilimtinn i»f dilTemit eibiriil vlrtut^ Wo did no( mean to 
make oui'selv^^s slav^^ to f1iines<‘ iioiinns, wo radier ntiliziul Coiifn- 
ciunisiii: and ihtuvfnit' Corifqciiinbmt as inierjiriHcd in Japaiu is not 
the sjiine ns (Vfiiftieiiinisiii in Ciiina. 1'here is a story' t^Ehl of a ^Jnp^ 
uiiest* prnft*t^iH>r, who was Ji det^ply rent I In nest* si'holar* iiml Jiis pii- 

|}ils. The master oiitH^ asked his pnpils: “Su|i|M>se t^hina invaded 
^vllh til! army IceI l>y Cniifiicins himself ns die giMieridissiiiio, 
ami EiSNisted by Mencius as his licutemiiit; what would yuii do?*’ 
The pii|!il> n'-plicd: It wipuld Im« uur iKnmdeu iluty to lake up arniH 
iinhesitjilingly for nur enuntry niul liM'ut and crush them to piecesn^' 
Thenui|ioi] the iiisister Htiiiled aiiil exprt'^i^Hl Ids glad assL^nt, I’his 
will show how we iiirerprut Chint^se tenching, 

Tlum also Ihuldhisnu janir as it is in ethics, has c^mlnbiiti'd some- 
thing towanl fonning oiir uatiniud char,icier* in that it lias indi- 
mitly assisted in iEiculniling gi.uitkness nud nls<J kiniUinc^ to living 
beings, I may go a step further, nuddhism itstdf. as uiterpn^ted 
in JapnriH is not the same Ihiddhisiu as it was originally. It hud to 
nixuminKHhite itstdf to the nsiiiireincnts of tlie <'OSin(ry. Then* also* 
Ihiddhisin in 1-1111111 ami Japan is stnilhx] in iHMiks which :in^ trans- 
hittsl into CliiiieHs uml therefore die promts wlio study rheir own 
rdigion Inive also to study (113110^1?. which* I reja^at, involves the 
study of Cnnfaciaiiism. and llien^fore they are farnilinr with that 
teaching. The Jiiiianese pri(^s. iherefoi'e. made use of Shintoism 
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wml rnnfiickrii.'im in their own nn sttiy pf^ints where lhc\v 

fuimd iheir own ti-iichin^ mnis deficient—tluO in tt> say, they ^liO so 
]|L |inn Linil iinii inoral tesu-hiiijr. AikI mo| oiily tliat. we luatiee rwn 
the dirtiiiu uf Uiiihlliisni itself b iiuxlilk-d tu suit siidi 

1 irii'iLtiiased jiljini* four fM‘i!t'iNrdein?t^ spuken of in liiiih 
diiisin jis I ” I lie fitht r mid the molheiv “ ^he nder of the lamir 
wll Sind 'Mhe Hiiw rrvjismvs/' I 4ln iiut know’ whi-thiT this 

is to Iw' foimd in ihe .Sanscrit ori^iiid; I iliiiik it is nut^ It sinimls 
more like a t’hinc'se linddhistic notion. It is stdl fnrlluT nuMliliiHl 
in Lhii nU1 iMink as '"hriiven and earTli/' “tlie rnItT of the 

lund," the fiither jiiiif the iimtlier/' and idl Ami thus tov 

'Mile tlm^e treasures “ is substitntcul “ henvcn and earth.*’ Thb 
mem's in a passa^^e which is put into (hi? niuiith of a fLiriiOLis Shi|ri-- 
niuri in a ilisii^jiiNt^ which lie luwde when he sL'vcixdy udnionisjjed 
his faEI kIV Taira-ntF Kiyomori* thoiijrh with iiliaL tenderness, when 
Ole lathT liail iK^iaved IwnJIy Emviird Iiis no'end^i the Kni|wn’iir. 
The passa^- b to found in a famous hmak written in the luiildie 
of (he fourteenth ifijtiu y hv IvitaliiUiikc fTiikafuMU wlio w’us n ennrt 
nohhv a i^iyalisl, mid a nuin wilh iiinch kiiowled^? <Kf Biiddhisne 
Here I have To sjHMk of Bushido. The tenn. as well as \\h j^.ncral 
pnrporL lias l»en of late made wldcdy kiKiwn in this ixunitry: hm. as 
many jirii|>le wish it. I will say stmiHhiiifr uImujI \U ohhon|T|i it uiuy 
he nidvMis we Niy.'addinfr le^r^ to the inchiivof as(T|X‘iit “— [ nieim 
fl ijiay quite an iitineei's>^ary ailditiiin. Bn.sEd literally meatis a 
military i^^ntlcmnn or. in iiifuv iHjminun Eiij^lish, a inditary nuiin and 
" litrndly menus n road or way. and in its extended .^i^Ji idea nee, 
a prinriple. a teaehiii"^ or a di^rine, Thv term for “ liiishi ’* in olil 
rehni^f] .hipaiu^^ is " monnimfu and the term fur ”du ” h ‘Mnichi 
iherefon^ Ehe mure relitied iincieEit Japanrsi- niniie for Bu.slk!do was 
MonoiiofioiueMichi. The ori^iti of (lie *' hirslii ' is as followsi d'hey 
were tadp^inally hir^^e ijr sinaU hind I on Is of the |>rovineial parts of 
dajaitk and lunl Eheir JT-taiiiers or viir^df?^ \i the time when, in tin' 
e^ujTt of The Kni|dre« over redneinent, or mther efFiuninacy. sneret^ded 
eidi^hteEmunit. aTui nohk^ who nsnally rrsidisl ii\ ihe mpital eaine to 
dt^jdsi' iiiililary scrvii^V llu>so landlords and tludr retainers la'^nn to 
pljiy military roles under ditfeivnt ilisrinmiisheil leaders. I’liey were 
mur«‘ proTuiiirnt in the eastern parts of the cxainlry. ealled Kwaiilo, 
namely* the lar'^e pbiiu in the mitidle of wliieh moiJern Tokyo, is sit- 
nale^J. IViih the mareh of events, when the ^^jvernitif^ |w»w er fell into 
I hi? hands of the military leaders, (lu'se landlords and (lu ir n^tniners 
la'^aii to form an hereditary elass. and I he system extended lo (he 
whole eoimlrv. This is ihe oH^n of Haiinin and .'^ruuimii. t lio 
lint say thnl In tlie rasi' <if later deveto|iinent.s of this sj'stein ail 
Datmio and .‘smunnii ju?tx"ssiirily bdon^ed to the same aiieieni. stock, 
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at iho time wIipb tiK* ooinitry H(*nt llimii|!:li many <tf 

Wiiv many jui^n on llu} 51*^^110 ainl onli^lCNil tlu^mselv'ei^ in 

ilif! rsiuks uf llu^ ^ninivniiH aimm^j ihfTii the bnshi. several of avIiuiji 
iK'fjiiiiv Dainiifis l.iy tlieir ]jej> 5 uiial valur mid the tUstine- 

tiun tlicy aUaineiL Rut I may say tttul, on the wimie, the siiecessivt! 

of ihe eliis.- sihvays inheritinl and liaiidi/^l ilowii ihe Miine sih I 
nf N'Oltinent:^ aiul iiiilifais ns tlmii’ 

We may, in a metisiire^ ihis inililury Hii^y witlj Hie riiuntr)* 

Hjoin^^ In this country, who ^ailiiaHy U'cainv Intmia the mithlle 
xijies, tn^*thcr wiili thiur chiUlren and it^ainers, "Riidikhr* is no 
nther ihiin Hii^ thu trine ludd and cherisliecl l.iy that ehtsa as its ttwle 
of honor and rnlo nf ilisi;i|diiie. In the earl lest days uf the develop- 
tiieiil of that An^ iiidividiinb fnniim^ it were not enltLinHl or eii- 
li^iliteiied in the s^uisi^ of kiAiirious ndiiienirnt: In other words, tJiey 
were jmislly tlliieiule. RiO. Oil the oilier hand, they were ln<^stly men 
%vitJi healthy notions of maniini^ in eonirast to ihos^ji who nsimlly 
lived in ihc capital (ipwui when* literary uml artistic enltnre niider 
('liineM' Injlncime liini iKHiai attained I in a marked ile^i-iU*. The 
motive and siuise of ilndr cnllnre were therefore nioi'e like tho:^* Im*- 
to primillve Japan, unstained Ijy forel^ju intlueiK^. The 
fainilk^ tMOoJi^in^ to this class ealhsl in their i^irly iliiys the 
honsi!s of tlir Ixiw and arrtov/' NihhUcss In say that llie early 
projeelilr weajKats of iivarfitrtr w'ere the Ikiw and Jirit>vv^ and they halt 
:i phn-e of htJiKir among the warlike instniiiirnts of tJjose ihiys. 
Ihillci liy little w phrase *VyiimUya-na-nuchi,** literally meaning ‘Mhe 
ways of the laiw and ariwvj’ ninie into exislemn*. and il w as tile origi¬ 
nal inline nf Jhishido. At first. |M‘rI]a|js* the w^urtl nderred nmm es- 
jx'^^ially In tlie jj|'o[M>r nm of the instrmnrnt tpf war, hiit it soon citing 
to signify soiiadhing innrt^ There wm^ miiiiy iH.Ht.unoniea and eti- 
EjneEk'?^ which giT>w’ up with a wiiiTiorV life ami military atraii>. not 
only wdlh reference tij his eHimrudi^s or to his siii>criiH>: aTui iiiftu'tors^ 
hut alr^i with fereremt* to how he dmnld rotnport himself tnwavil 
his enemy. At tlie U>Ltnm nf all tlii^! rnatteni Hieiv^ liiy tim idea of 
Imnipr* not meixdy one's own honfU', luir alstj a roinfaissionale regiml 
for Hie honor of the enemy. All these ideas eame to Imi itiipliepl in 
the lenu "tlie w’aysof the Ikjw and armvv/* Here wo scti that s|Ha!iaI 
ntonil stall inumts were* Ixing aw akened among this elass. Rnshithi, 
liowever, has no particidur ih^gnia or canon, exi^ept siieh risgnov fi^uii 
jinu'tiiT and ex<v]j| thox* of which wv can g:ither some idea from in- 
stnictions given hy (^rtain huifields or tiy etTlain ti^aehers of militarv 
i!^u'tMnonies or scieiti'c in th - of interpretation of sueh iiiatlers. 
Hen- wo have an iiiStriEi Hon given iti his men hv Voritnnm. Hie first 
??hognn. and therefore one nf tlie ejtrty leaders of the sy.steiih The 
essential tjoints of ihe iiislruLtiuns uiv these: 1. I *nielite and mature 
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military arK ii. Ik' ma (riiilty uf any basm «i- riifle romliiH. Br 
nut ttmariny iJl- rtkHninutu in iM'hitvior. 4* Ik- simpK* ami fntfjal. 
f>. The masUT aiHl siTVaiits sIhjiiU imitiially niH|«K!l thair irnk'htorl 
Ik KwiJ a |>roiul-<t‘. Shari' a fati* l»y mutual Imnil- 

a^' in ilntiaiid' uf ilratli ur lift', 

\\> may say that mitimisi wiit'h iH thi'wc Wi'n* ihr ftmmlfttioiis uf lh« 
Hhiral piirtji «f Busliitla I'ltfst' will mt'aii whin iiiU'r|)ii't.'«l in ulUt- 
cal tt'rtns of thu ('liiiicso sfliiKil: 1. in onus pr«fi*ssiuiK i 

Ijiitv and lovally la'livct'ii mufli'r anil survanl?. '"I. Dui'oriiiii ami pfo- 
jirK’lv. 1, Gallantry iiiid hnivrry. Trust fiilnuss and jnstiw* l>. 
Siinplii'ity and fin;ialuy. " (.'nnluiiipl of iiii'iiimrss, 

Ai the Iriittoin of lay thu sunsi* of honor. Bliuii sjatakin;; of 
any m-lkm as iiiiworlUy <if a biisUl, the followinfr plirasi* was ciisto- 
niiirily used in early day.-. "Si is dlsjfnnofiil in tin- |>ivsiHieu of the 
liaiid uf the Ihuv ami ui-i'ow." as in later ilays ota- would say “a dis- 
to Imslii.'' in ihe same way as yon would .-ay iu English. " It is 
imUMaaniiig to a ^'mli'iiiim." The term ” InisJii '* has in maity ways 
a .similar iiieaiiitig Hi " gentluinaii " in Enplish. Unshido. of eoiirsu. 
i>n<i>iirag(Hl hravery above nil things. In an oh I laxtk dusenhiiig the 
will- hi'twwn Gen and I lei. an acemiut of ilie bravery of hiislii of 
Ivwanto—namely, the plain iilMwe iieferred to ns that Avhere Huehido 
origiimltsl—is put into the iininth of a gfiieml of Mei us having l>een 
nddii's.stHl to his generalissimo, who emmnandenl tin* army of Ilei, 
which was formed of reernits einning from Kioto and its neighljor- 
IukhI. Tlse Jiarrativo was to this efFeet; "Aecoriliiig to the usage of 
ihi’ warriors of the East, llm son would not withdraw fi^nii the Inittle- 
lield. thoiigh his father miglit die. or lliu father woiikl not think of 
retiring though his son might fall. Ilf would advance ami advimet*, 
and jnihpiiig over the dead, woiihl light i-egiiriili'ss of ilentli or life. 
.Vs to 0(1 r own men. they aiv all wciakly |■et 1 ^nits from the neighlair- 
hisHl of the capital (where eHeminaeV reigned at the timol. If the 
fallier were wonndwl, the son and all thu members of the family would 
takendranlHgu of thisutul ratin': if the master weiv killed.his follow- 
urs would nlilize the ehatiiv.' iinJ. hand in hand with their brotheis, 
wodkl willnlraw ami disappear." This tiiiiy U' a somewhat esngger- 
ntixl im-oimt. but it will show htnv greatly the original bushi esliinuled 
liraverv in the same wity as tnir men do in llnse days. 

In addition to these dmrarteristics some other fi'atmvs which were 
broufriit into more proiiiiiienee lira eiititlcHl to Ihi singled out—'tiiiindy. 
ffirtitudu, generosity, impurtnrbiibility in tim presence of duiigt'r or 
0(1 unv tmuxiM'i'ted iwcumans', eoni[!Li,ssioitatetieHs, iitid stmight for- 
wardnesss. 'Jliis kind of uttiludi' was ineukiited even in physieul 
csereiiies of dilfcrent mock's of tigliting, such as fencing, pracths' 
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will I the ^|»car, aiul There is n verst* eointxvsod by n .Tnpu- 

nest* which may Im* trunslak'd thus; 

F^veii hi I III* i*ytin tif tlu> warrliTr 
in h-u loiik'i 

Tllt^ nllP i\ml sMjflly tiriiv-A rnsin Itiffcii 

iH the tvjir whliii ht iluo to Icti.-. 

I'his nptl^'-ex presides t!ie innate ternli*rrn.*7W of heart iif a -Japatic^^r 

warrittr. Tliere is another ^erse com posed ami peiliieti by Com- 
JtHUKh*r Ttikts* riii'ow in Chinese just Iw'fnre he went to his doom on 
the tH'ensioii of the stHHnHl ijottlniff up of I'nrt Artluir. and whicli, 
theivfon*. fonstilnted Itis last nlterunee in lit is world, TrwiuslaicMl 
into Enjrlisli it nins as follows: 

VVuiilil Hint 1 ciinhi lM>rii tfi-vra tSmea 
Atiil KacflftsH; my 11 fur my tiaiiitry: 

lip ille. iny inlmi (h Jiriiu 
Auvi jii^ahi cTXiicc'^tlEia' to whi i^iii't.-efti^ 

??fiiiniiii 1 m Mini. 

Tlii^; will slifn\ tin* furtitnilr iinil dr termination of n biii^hi sit tlic 
hour of hL^ exit fmm Hiin lifo, and tlion^jh Ilim?^' wm ii man of onr 
own lio may l)r n.^pircltMl ns utn*. of thi+ tyjH^s of itti olil tiiiislii, 

Riishi is not forrii^ii to Shinfoi&m. a matl^'r of fiitl hnshi |^nn- 
rrnlly n'?^peci Sliiiiio tlidties, amL iaoro<>vi*r* ^iiiio iiiililary itTt*nioni(?s 
ivri'o |>i“TforfiiLnl in tlio siippo?^''il |>ri*si>iKt* of a Shinto ^rai, Hn^lii 
oja-nlv invoke lliv ^lal uf war witlionl uiiy rompitnctioiK hnt hiislii 
rniiVia' liiiVi!i ihitie Hi in a Ipigcjled way. li was more in (he way of 
revenmee |iaid to a ileily of Liudr liilierited enlt. Tliey were nover 
ilnvotriv of SliiritdiMSi a^; n rxdigioin This HyH <if >eiiUiiii*nt of the 
.Tsi|iane>j- is very diltieiiH io ex|>liiiri with eleariit^Sj I ml my meaniiijfj 
ij!^ llial ihuti^h they do not de^^pise relii^icm (iiey plaee intnw itn- 
|HirtaiKi> on the alTairs the world and on their own exertinnd in 
tile mattei*^ whieh they niidertake* Hie Samnrni do tiol wot^hip 
their deity in onler that their ?«suls may k* ^f^lv rebelled in the 
future, I nm therefore 3=ay that Ihi^ihitlo. a.^ ^luoli. ha-s no kairing 
upon Shiiitoi.^ruk li Inir? it:^ own ini;le|>eiu1ent existenre, aUhonfrli to 
the extent 1 have just n-ferrtal Xu it has its t^Jinieeiion with Slliiito- 
ism, in i.MJier wcii^ls, Shinluistn waii a eidt foiindc^l ti|joii our old 
eiixtoiiis niid trsiditiim!^, ainJ the re fun* liui^hi aL^i diared llie senti¬ 
ments |H*rviidiii^ that mil. but we can not f^ay tbat Sliititu hia^ pm- 
iliieeil Btisliido. 

And again, butibi do not despist^ Huddhism; on tlie ixaitrary, many 
of tluaii may revere ii, hut Bu^liido^ as surJi* has no mniiei^tioii witli 
this faith. Ill dcKsumeiiis tjiey often make nse nf a [ihnise in a va|iiie 
wa>% “by the help of Shin-Bntsur" meuning kith the Shinto deity 
and Buddha; but it does nut mean tiiiit it any foundation in 
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Riiddlii^^m. If u biishi wen- st iMdiiner in Hmldbn Sip prnlijihly woutd 
lUJt like to ^h»vp it. Wp Iimvp .storv alxnit Voritijiuo* the Hr*l hoiid 
of the Shogiiniite- \V\wn he first stsuletl in hLs youth hh etiinjmijiii 
Kei. mid hkl hVmwlf in n iiiiiLititLiin luirin^ l^eeu dt- 

by his cnetiiy lie iinl from his i|iiei|p o siii]t!l of 

Kwniiiiii ( K will moil) whieh he revemimh snying. “if luy head 
taken l>y llio eneiiiy it w<ni!i| not lie Siwomini? to the ^eiietTilis^sinio of 
(ien if this IniLi^^o were to lw> disrovm^l."' Tliis will you nn itka 
of till* way ill wdiirh lUtddlni wuh viewnnl l>y bnshi+ As we all liuow. 
Htuldhisiii {'liietly rijsi^aks of tbe fiUiire wMirld. lie nk^ii of tlic Istislii 
vri\^ Onit it was an act of ciiviiinliiT if otic itirndy ilid ;iooil ln*ciiiisi* 
one. wished to s4iv4sl in the fiitnre world. Their itieii was llijiL 
fTThKl shcnihl lie ibiiic for its own sake, and tlieivfiirr tf one hdieved in 
Rntldliti lie had a sort td appreliefistoh that he ini^Ut Ih- ifinHideml a 
wwjird. Of coiirsi! hisrory is not wmitin^ in many inshmivs of threat 
warrioe^ believing in l^midhiFiu* but in ninny <“ases (his fact hiol no 
grt^ul sigiidu-miee as far as their eoisdnel oiiil LOiii^'ient:^'^ were eon- 
riTiKsh Then’ wiis, howcvei', uiie fen I ore in wliidi a (X'rluiii EisjK'Ct 
of IhuUlhisiu hud a l■onsi^^lerable inlUiiaice In moldin^^ niisdiitlo; ii 
w as the infliaenfie of the teachhig nf the Zi*n sei-t. TUi^ mpiires sotiie 
eA|dminLion. (n (he (besis of Riiiddhlstic teaching ilieit* is inchaleil 
the idea of ailitsor3>ing everytlung in the iinivei'Si' into onestdf; iii 
other wonis, irieiitid annihilatiun of all tliingH exit^pt onesidf. Thi^ 
is done by long and Jixed medhaliom and at least so fur us lie hinisi^lf 
jsi'oi)n?rmHh a man can for the iiioincut Innif^iuc and ivulize iiientaily 
that he is the only lieiiig in the universi^ and all other things; iK-ivjioe 
nothing. Ilcnctv when he is acenstomod to ineditatimi uf that de^T4:ri|j- 
iiiuIt nothing will ever surprise or frigiiteii hinn 

There is a story aUait tlieimtsang^ the faniotis Chinese Rnddbist 
of the Tan laTitnh wlio visitcil India* This priest wiis oiicv cmighi 
by a bmal of nihlK*rs. fEo sat quietly down uimI iHgaii to iiiedit!ite 
ill the way dcsrriljod idwve. The ixibk-rs tric^^ to inliiuiihue him by 
(lifcatening him with drawn s^voids pnsiicfl right iiJ(o ids face; but 
the priest twjk no noliet' w’hatiwx'r of wind tiny w'en? iloing to Idnu 
iifid nanuiiii!^l entirely unmoved. The robiH'rs, obsin'vitig the atti' 
tilde of the jvrii^t. and thinking tlait he must W uti exiruimllnary 
js'rsonagi\ ail went away and lefi him alone. This pliusi^ of Uuil- 
dliiHiii wiia inlrodiicicd into ("hlniit where il hi-ftaiue the end of one 
sejjarate stH-t of Ruddld^ni. Uodhi-Dlinrma. an Imlian priesi, ivho 
visited China, is coznmonly acciqdcHl as the founder tif this swt. 
which practifcs TiiiMlitatiOEi more than do other seels, but of i-mii-se 
meditation is not its only feulmv. In gmienih we may say it is iiiore 
|>hilosopliiai1 iu the sense of regimling the nnivei'se in a nihilistic 
This sect isi^alha^l Ztm. and il has introduit^d into Japan 
also. It w'us pat rouizetl by si:venjl eminent biialii in itri earlier 
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PcrhftpTi il likt*^l Uy tlieiii in thaii, in^firdiiig U* \U tloctrinis ii nniu 
putMi ilie idea of rt^liahce niKin nnoUifr iind [jIjilw himself jihwf; 
ovorvtbiniT siTid it ivus found hr Iiave ini ii^amddi^ ix^nihljinets 
to tiu- spirit of self -ridill nirt' iiu'iilesittHl Uy Bushido. In tUe si^coTid 
il tviH^h nil idniji cif luxury uiul liLsplay iind siinjilioiiy 

Ellul i h suilln<?ss, ]iiid ill lliLit it wms found lo lx*or an af^iwahk! 

iv^tk^iiihlouco to Uio fru^d and si tuple lifi* of (lie biislii. Thus the 
Zell fiiiiie lo exercii^ its iiiHueiit^^e ovt^r tile Smshi* l>EEt not at all in I In' 
sense of lielieviii^ in fulutr fidieityi ipiite lo the eontniry, Imin the 
my nriture of that sia 1, Tills iidliieJiLv of Zt'U sttniis to have lielju-d 
to a giVEit <‘x(:i'nt tlie devolopment iif h;>iiu« of ilie rhiintelvrisl 11*14 of 
BushkIOi such ns innKTtrirlisihihly, stolcUnu fortitude, and siriipUetiy 
aiiddenidini'ssof tlniuiflit nr hndy. lleie J niuy athl that many I raids 
nf Ikishiilrj aix' no diiulit Ln ln^ found iii the Ihii t>|X^iin bnij^lithfaals 
of former days, and tlierefoix^ they an' not n^alty new to the Liirte 
{avails who still n^iiictiilier thnsi* trijdition.s. 

The weaki'st jioiut cd Bushlilo in its earlier stages wins its wani ot 
lilerarv euliniv in ihe w^ay of systeinalic ettiical sinily, hence It easily 
luipix^ned that a thing one inight rt^gard ns corm't might not Ix^ i*o^r- 
ivct ill I'enlity when examined fimni r ingher ]M:ant of eitnv. This 
difticuUv was t'SjX'idLilly oIisiti ulde when tvri» ohligatiims ejuiii' iiilo 
^xailllcL and one had lo lx? jirtdem-d to tlie othi'r+ Tiie laishi. in the 
earlier stiiges knew mure id amt their duty to llieir iminedinte i mister 
thJiii to higlu^r onts: heiu*e their dilRcnlty in disia^niing their duty to 
the siipivnie ruler of the land and (heir immediate head. Of CEUii^e. 
they knew tha( the Kiiiperor was the hlglii*st |s'rsiniage in ihe I'miiKry* 
hut thi"v well' nnahle to tind out an ethical Kilution of the qui^s^lioiu 
and imlmi in all maltm's they wanteil mon' systenialic eiilightenmciil* 
l’Iu.Ksi.> wuiTits. Iiowevei'i have Iweu supplied griidnally as rinur went 
on, c^[>e('iLilly during the lust three eoiKiirk^". 1 hiring this |Hukul 
nhuost unbroken reigned in the country. Tt oNist^^l to have any 

iiilercnnrse wdth foreign iHiuiitries exet^pt in a limited sense, hut iiiter- 
jiaillv nil hraiielii^ of ar( and iridijstr_v were enctUJraged iiiul developed 
side by sidi'. The study of ("hliie^e and of native classiis hnvi^ In'en 
lurried out bi all pjirts of the tuiuL iimi it was the htishi who iddelly 
tlevotiHl thmasid ves lo such culttiiv. Bnshi or s^miunu were rt'tainei^, 
4 SS evcrVEJiie knows, of their I^:^rds- ami eerlain jx^nsions weit+ given hy 
their lords to each family, aihrntdliig to their rank, so that (licyliadnot 
(ep wa>rk for their owui living. Ilent'c their only Eliity w’as to Tuaki^ 
ilietiise!vi.\s physically Eiml iuentally lit lo fight for their lords in time 
of necessity, and in limes of |wuit*t‘ to moke theiiistdves as much like 
gentlemen as jiossihle. tu other words phtT4ical training and mental 
enlightenment, logrther witli the refinement of tlieinnanners and hab¬ 
its, were iheir scile husiiieio^lhey liad no other iH''enpntioiu For* 
indeed, any oilier rxxajpatiun which [uirtiMik of the shiqx^ nf LpusiiiosH 
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for pnifil fot-hkMf'n «nd ivas rip^pii^l amnn^ 
Busliido cumv Ix' iln^ply 111111111*41 \v\ili iKc |jriii4?ipk's <jf CbiiiA^^ and 
-firpani?^ clii>^ics n.s Xlwy wrrt* tiiik^rhu 
I havcii ^huwn ulxivo ihiii hi iIhi sy!iic^mali<* esjxisilion of i^tliiciil 

idenH, Ccuifiidrtuisai uaii iIjl* j-lflip.sl of nil* ansi the c^s^^ntlul purl of 
it \vm taken Ipv iiiisliiiUi: ii> I Lave also tht^re art* luiiiiy 

ill tlu* CliineM* tenrliio^: nil ilii* numiporUnt jiarts weiv east 
LLWiiy Eins) llic iinpoHsiiiL parL^ wen* taken into Llw Leaching of 
llnslhilo* siial even ihe.'^e \n\ri6 only in i^iic-li n way ns to suit our 
naiional irudiliniis fi,nil fhararUTistics. the es^iulial spirit of ShinU>- 
isin also ivsuseiiatsal in wiieh i\ wny as to jrlve an iiiijaUus to 

linsliido, llioii^h ill no orllicKhiA niiiiiiirr^ i^urh tlirn onr Ihishinkn 
Hie ljushi foriiie<1 the governing claims <if the .fiipaiKw stK'ielyt and 
it JiHiy In? sfliil the (.^uetited elasi iii^\ or Iti other words the biashi 
inav ealh'd the ^-iitry of the iroiintry. IVe eiin, lherefon\ say 
tluit Ihishiilo wu-s the luhiis of sixdeiy. In otiti wsiy it may 

lit! snttl thill BushitJsp, siudit was 11 inijiiojxily of lliu military rlass, 
hiU in triEtli its spirit was not ef>nlirierl tn this only; the literary stiuly 
of Chinese- as well as of natiA'e classics, was not nes-essarily timited 
to the military eluss; Imu^ I he sjiine notions wlilih were irnbiiHl in it 
tliroii^lfc tlu^ie stinlies weiv als^i s|iiiet1r exteiutinjr their inllueiiee 
arnon;^ fM*ij|>Io a I lai'fie—"ainoii^ wlionn I may johl* (here wert* iiitinv 
families of old luishi, or families whieli were ipute rnii^nal in their 
stamlin^ to the laishi s'lnsr% M or quiver, the s]nril of Rnshido Ions 
also Iws'n rnakiller inllueiuv felt Uy oilier |KHj|de. Thus we niii 

ihnt tSir mil ion has In't ii [in parTni^ its^df for ceiihirk^s for the pro- 
uiotioii of iiit>ral ideas of the same kind as thoso of IhislihloL 

The ranrlinaJ |ioitits of (irientnl ethirs* as may be exjie^le^L aiii 
loyalu^ and filial piety. In ('liina liltu] [liely takes pi\wdence« Imt 
in .lapiiii loyalty staiuls first. There is a jMjem liy Sanetomo* the 
shird shoffun of Kmviaknra and second son of the first shogon^ whieh 
ijiay Lh^ Uiinslated lilerally as folliiAvs: 

Tile wea iiiny <3ry ur. 

The aipjiaUalu ittny tiin^l mnnirlf^r, 

Flat uu Oii|>lk''lty of tliodi;lil 
l^listlS I liJiVD tn my i^nrereljoi. 

r^ueh is the iileu of loyalty whieli has l>een taught tn (fie #)apanesi? 
for mdaries. .Side hy side wiih loyatty ihe idea of patriotism— a 
terni widrh in daptmesi' b almost iileiilit^l in ifa purport witli loy¬ 
atty—was olsfi incnleateiL though tite develojOiHmi of this last idea 
was later than the former, I'hen, also, all the otlier ideas ndiitiiig to 
e(liie^5* esjMk'ialIji' on (lie lines indioited in ConfuciauisTO, were iiicul- 
entoil side Ijy side. With the ahohtioii of the feudal system, s^jiiie 
Ihirt}" years ago, the siroeton* nf JapaneM- si>riety was totally 
ehuiiged, or rutlif*r resUircd to the condition which preceded ilie 
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nscroiKU^ney of thv iinlitnry cla^’^ in fwdfih cenlnryp Tlio 
tiiyii now ari-^, Wlint tlio nt'tmil J-Hiti* nf utluc^ in Japan at pn^nt ? 
Thviv in II now iJouioiit wliidi Inii? Ivt ii itiLriHhEOHl into Japftn in n^- 
iiriit yoiirs^ ainl it is in tlio funn of t’hrisLlaiiity. The constitnttun 
^uaraiiliw fm^lmu of i‘onst’lonre„ am) tlioix^furo llieix^ is no liifiilnitii’e 
hi tile |iropti4:iitiiin of flso (liristiait iWtriun wiili its iiiunil teaeUiii^* 
and, as ii nmlter of fiift. (luw are a iitirnlMT of rraiKunv^e who have 
muhniE i'd tliai failln hnE llivv aiv after all a very stnall iiiinority «iui- 
pa ml w iih the nuiiilMT of the whole TajHinesi’ |Ki|inlation. T)ie iw- 
Kt/nee tjf .lapjiiie^ie etliit^ is tlie same as e,sistetl |iriar tii llie new eiKwrii, 
witli (X^rtaiu itimlilicatiuns aetiniteii liy the new ff^n^e of the alteixsl 
<xan1iiimis^ wliieli, after all. an* only in .--iinill ileiails, [ may saw in 
a W{>nL (hjil tlie ulval ethiE^^ ftsiju an esteiision o( TVnshido 

jhinoiijLr llie |rt'opli^ at large fiuni Mie ncinextim t rlnss of Ihislu with 
whom il urigmatiHl, A> to how lliey stain) itt [>res*ait ami how tiuy 
are iiifiileatei] aimaig llie [a* 0 '[>ie al the time^ 1 must ixTer my 

iMislienre U* an arliele entitlrJ ” Mural teaehing uf Ja[nitj*” whirh was 
runtrihiiteJ hy me to l3ie Febnmry nmnlM>r of The Xintwnih (Viitnry 
IIml After. The sphere uf the tHiehtng is extensive, as is iieet^ary 
friim (he very nature of the mnuer. hm itst=:ss<uiw may In.; smnmed up 
ill a iNHiipLiratively small eoiiipastv For I his 1 ran not Jo [Hot ter lhari 
i]note a jairl iif the sii-ealleil " ImiH'rial Ednealioiijl Reaeiipt given 
to his |MHip[e hy llm pn's^ait Em[H-inr* T( is qiiolHl in my artide In 
whirli 1 have Just i\*ferre«L Init I will rt^viU- it nnw more; 

It Ik ear (lej?!re tliat you. ear •iiiljjw ts, ]h: Allal tu year |Mireat}4 lUiU wi«U 
In yoar tfcri>tlj<*rs hthI Ht>^1er^ Ia'I tnudiiLEiil nail wife Uwell UnTmuiih 
nurtiy leirettH>ri let fHeiala Ih- unmialfy IrTwtw-nrtliy. Itiijie:^^ aiHjn y^inrsc^viH 
wlf-n^stnhut ami rivtttinle of tK-lauinr. KMiaitl le the uiultltatle nbllaathropy. 
Advamx' tenniLia: ntni re^riilale ^diit inir^unsN ileTelosilii^ Uh^ liitrlhi^tiinl foctil- 
tk=fT<. aiiil IH‘^fe^•t1ui^ ttie virinoiiK nail nii^efut ekMoeiiirf. FiiriluT to eiiiiaia'^^ 

Hie [nilitie ^■'KHt I mil enUahtea tlje wnrlil t»y <if f^in'lal iMaietlt- 

ahvaya the fuiulaiin-atal itai.^altathHi niiil rEKjn^i t iiaOnnnl lavras In imx 
eifcieraein’y exert ^ in I lie iniUlU; Kt^rvim? aurl ex hi lilt veliJiilarlly yeiir 

hnivery in the caiiiy of fmler. Ami tiy evt»ry‘ mejiiiK rt^stlst anil jii^aaote the itroS' 
iwrlity Ilf the liii|HTlal r'Klme. will eh lasilsii; lls I he heioxais ami the eiirtlL 
'tTaa* yea will net only In'^ inir IiWe*! «alije*-|ji aiitt eltixioiH, hut nautlfest 
tlit^ ljli:lie^:t Jiial hi^t truilitloiis yf your joh'i'sIot^l 

Snell, then, an* tJie eiisential piin.ses of tlie pthic?!S of Jnj>an. They 
Tiiuy Ih‘ far frinn reaehiiig your lofty kkxtb anJ ex|ioel]ttifiiis, l>ut we 
are nmtenU'il with tlieir general tendency, while ut tlie same lime 
wv ihi hut forget Lu itietihxile the necestsiiry flirtlieranet! and expansion 
of fjiir ideas mpiiml by the idmnging dn'nmslanms of the tune. 
AVe are likew ise mind fill of the ilesiraliility of airrying them out in 
stieh £1 wray as not to e<itdliet with the l>i*st idealaof arty other coiinlrv. 
fur oiir aspiration b lu piM-E^erve harmonious Lxdatioris wiili the 
whole uf majikiiid^ 






rLArrUE IN INDIA.* 


lly ^1. 


El "111 yet\rs t\w Jflibjuet of plii|nio m I ml in brnufi^lit l:H^fnr<' 

I Ills ill ii pn|>nr l jy M r- 1 Iflrl>tTt [iirclwiKHl. whirh denll with 

Lhi* epiiloiiiir in DuinLiiiy uity in. l8J)i'p-J)T {JonriiuK fVhrunry 
28, 180, vnl. p. Mr, Eh-tlwtxjiirs inUmiiU^ iioiinint of 

ihi> uf tho nf ita ni|iiil nnd ijf Uic 

Iiiinlo tn with it wtU rrinsiiii w ilocinsmiit of iiu|Kirtaiin?e, 

lx>ili hv miHsn of tin* fw^li iinjin^ston of sip novt^l am PX[H'ririun* in 
sill Iiuiiiin cit}' iiinh^r Hnlish tnk* ninl ailso Uniuinf^ it wiis ihr 
chai|itrr nf wlmt is liki'iy to piuve ii Inn^ hi story ^ At tho dtitr^ of the 
^>tiper n swioncl plji^rue sesisun in Bonilmy hani whK!li (iroved 

to 1 h* nmt' ilisastfous thaiii the Jirsi : tlie eitirs of Poonii iiiul Kiirinrhi 
w'nrt'! [ilsn Jiifriltfil si*von‘ly. nncl thui*t‘ wort* iiniiiy m i nor rmitiMVi 
iilon^ tile whole iNTisKt nnrthwnrsl to (InU-h. iiml in the tmnsmuutmie 
districts nf Sntnrii atnil Slinhijiiir tn the snnth^ sis wi^tl an two siiiuil 
sjiots nf phipip nioiH' than a ttiiinsiiinl mileH jiwity in the iinrtlixvcsi— 
one iirmmd nnrdwjir tnn) the nther in villii^*s nf iht* Jiillundiir 
doiilK Uy thsit lime the irnvernment of Imlin wns nntiinilly Jihirineil 
at a tliixHiti.nieH:! invimlon nf the whole ctiimtry, }m<l sippointe^L in 
AiifrnsI, IS08. ji eoinniissinii of tive tn tjoiidiiet an investijxatinii spec¬ 
ially il.efiiieHLl as of a HcietiliHc irh a meters inlu nrifrin^i anti wjiys nf 
spn-aditi^. as well as hitn tlie iiilkIc nf InHitiiieist hy i4i*rinii iiioeiihi- 
tinii and the iniHle iif preventitm liy inomdaliii^ n solntion of dead 
li^icts^iiih 1'hai cotniiiiTvsion is now siiieieat liistoiy, sn that i ain Eit 
lilnTty to mnark that there wsis not a sinjjle epidetnioln|^st \ip*m it, 
and that its ^ srieiitifie chanieter" was rniiiiHl by two eaiisfei—lirsl, 
l>ecause the two iiiedirat meniliers who wrote the report |>iit imide 
such evidence ns did not CiPine wiihiii their lanleriohipdi al i^iinl of 
view, and, sijtri>n<lly, Iwcaii!^ the two deparTiOi'iitiil inenilTers were 

fl Heeriatoii hy J)o^ln]s>^^il|]^ wJtli atitlutr'M tvirreetloiis. freni Jeumal uT tlie 
gkieSeij ipt Arts. LlhiOcti, VaS. T-lIt, Nis, FrlOuy, .liiiie 10. 1005. [lead 

tietore the Indian of tlie Six^toty of Arts ea May 18. 1005. 

&AUttatjr of a tLbtory of K|]Jdeiaki+ Ka Britain. 

m 
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diHindiiKH] lo look into tlie fi rtirn of itiiiirH^iun^ of i^tiitJitmn which 
hiid prpj>jtrtHl ilic way for f}hi^ic. cfe[w?cla]ly in Rombay city. 
However, the wiliicsscs coritrivi'd to wiy ii niiiiiiy tliiiigis, proprio 
mulii, which ntnkc the tlircc volotni^ of cviilciitsc valmiblo and Jiitcr- 
tvudjri;T, 

aKtA. 

IVlich the mjimLssion iK'^ntti itf^ work in .Xov'cndicr, IKJiH. the «?ji- 
ters of infc<'li(iii wen- ijainy and widely jifaltcn'ii. that sittings to 
take i-vidertec wci-c held at plaivs as far apart ns Rajt^tlon' and 
Lahore in one ilirertioii,. (’iileiitlji niid Karachi in the other, Hni 
the iiifiN-ttsI im-a WHS still comparatively kiiihII. There was no plague 
in the .Vlndrus ^residency, none in Ikuiga! eMXvptirg at Cakutln, none 
in the riiiusl Ihoi’inces exceptinp over a siiiall part of the district 
of Salianiiipnr. [inij none in the J’unjab i-xci'pting in one «nall sjjot of 
tlio JtillLiiidtir doaii. During tin* next sijc years the area has l.ieeii 
extended enormously, but still within iiolalile tiiiiits. Tiie Madrim 
I‘rt'sI(Jeucy has tionumital idinost entirely frit*, and, wljal is mon- 
reiiiEirkid>le, also tlie wluilc of Orissa, [jower Dcngtbl, [ind Ass 4 tin. 
It is the northwestern [ilaiTis that IniTC lafoine tlie <-bikien seat of 
[diigue, fmiii (he -fhelinn Uiver in the north to a point on the Oanges 
alsJiit k(H) miles nl;ove Calentta. while the original aiaii in the Bom- 
hay ih'tusirletiey Ims ex ten dial. 

Tlnist.' it'gions of India wJjieii have Ix'on pr<iv(>il liv an ex[XTiefiee 
of nine yeiirs to be I in* gp-eat seals of jjlagtie atr* shaded on (he map, 

( i'jg, 1.) 'I hey look sonie^whal {'oiii|>aci and erjiitiniioiuj in two divi- 
siniL'^onn the plains of I he iichrlhwest. the ppther the pilhivial valleyH 
of the Ih-it'iin and < ipijpiral. This dm‘s not pp-ofess to U* aii I'xipaustive 
tppit[» of pippgipe. For l■’tapppple, there have Ix-en many ikaths froppp lip's! 
tn last in the native inti's of Mysore. Ilydenibjid, Ipptloie, appd Tinjpm 
liippip, anil in the RritLsh Central Pi’ovipu'c's, hut far ppiort- in lhi> p it ies, 
stpcii as llangalore, liidnre. and Jiphbulpi>re, llppin in ilpp> lillnges. 
.Vlso in Wind. Kiinpchi was ppot the opply place infectpal at Hrst, 
altipoppgh it remains ahppotst the opply phire hoav. If [ hjid slnnled 
every opie of those extensive apip] sparsely jaippilateij tracls of country' 
where pippgipe lups ever U'crp in I bom' yeiprs, J shoipld have iipxs lppi'cd n 
I'opifiisippg, if rpot a Ptpi.diaiiippg effiid. Withoppt U-ing eslmustive. 
tile hhtp* p-pdiipring in tlpe iiipp]> oPt tlie wall shows fpiirlv eiiougli where 
tile inlp-ri'st really lies, and it covets those parts of the Dopnltpiy 
[’residency and of tlip- northwest to wiiieh 1 limiietl myself ihiritig 
a pe-imt tour of three months, which was pjndertaken at the instajice 
(pf the Ijcigli llrowne trust. 


IK INDIA. 


ail 


1 do Dot intend to 1m? FtntiFtiml. biU a fii^Tv round fipirw TTinv \to 
piveri t(» b^i^r oiil this coloring of certain n?gions ori the riiap. Firsts 
iiH U> the dark art*a hi the south of the noinhay PiT?iiileni:!y. The l]im> 
dhslrjcts of Sat lira., E^eI^UI 1 lu aial Dharwar. and the native Slate of 
KoUiapur have each n^tiirned an almost tolal of jdai^te deaths 
I luring Uie lust four yeairs, vij5t l:it>*000* ladiig an nverutti- of rSO.dft^} a 



)"enr for each in n population of iilmut a niillion. The adjominp dh^ 
triet of IVijnpiir hud over 20*000 iu eaeh of tVic two last st-aseais, while 
Shijlaj)iir and Khandesh have eadi haul <aie i^a?fon of 2r^0tX) in the 
inorr [H^rjiaL But in the Ihinjadi llii>se Large annEad totals hsive 

hotai e,^eetNlcd in sevend difflrieU Sjailkote luul alithOOC) deutlis the sea¬ 
son lx^fo^e last, Ludhiana almost the same nuiiil)er three years, ago, 
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(Uijrnnwain 30.M0 \tipfi yrsir, nnd 4rj*00fl tho yc^or lieforo, whilf^ th(^ oItU 

of irifodioii in (Ut PiinjnlK tho luljauvtit nf Jitl- 

liiniiiiT niiil Iltirilihirpur Inivt' shown u sti^jitly iiirrfa^!4^ for (Imfe yeai>^ 

niTiiiin^. r»?aHiing last yirisr to plii|^iy: iii='alh^ in ili^* ont and 

2ri,fMK> in Uii' ttLlua% with the prninist^ of ijiiil*' a?^ iiuiny tliit^ ^^c^ason 

vvhi'Ti i\w itaiErits iin- laanpletoih I "or a sin^li' w^nrlc hist y+'Jir in the 

t?nfl of April or (he tK^j^iiniinji of May, whioh is ilie liuij^ht of thr 

jilwsrne smiHiis ill the Piinjid^b four sif the disTriots I'n^lnmeil 4.(KH( onclin 

while iialf a dostai iinnv i^tumed from 2,tMK) to In ihe Unilod 

ProviiiOL^H lint i t tlds year no 1 [i^^nl^t has ronie imtr to thost* enormous 

weekly nuixima: but at len^h Mnltra bus readioil LtKlrt [ila^ne 

ileaths hi a wi?ek, while (iha/tpnr and Ajjni liave eaelt had ii lii^^ht^t 

wivkh‘ total of alhPiii IJiCK). In Beliar the woi-st iUstriet lia^s iMiseii 

Suraii, the |MHirrsl anil most crow'ilei:! jmrt of India, wliieli has 

reat'lied 2JHM> a week, while two or thriMi" other distrirts of the sume 

Patna Elivishni hav'e liad each over l/MHi pi m%<‘k at the heij^hl tpf (hr 

plag^ne si'nsnh. Last year (he plaice deaths in all India lotiilnl over 

a miJIioii, of whidi nearly ItHUKK) taitie from (lie vi|]a^a^s of the 

l^iinjati ami :MKK(KK> fi-inu I lie villji^es of the Hiirnfpay l^rrsideiuy. 

Last year tlte woi-st wwk waii? that endinjr the 'id of April, witli a 

total of 4(h^i20 phifToe deallis. Tliis year thip wrrk etaliiij^ the 1st of 

April had a bital of ftie im^rfaisi' Indn^ more tbaii aet%>iintcil 

for hv the imnsiial rtwrritv of the iiifiH.'tk?ii in tx^rtain plistricts of tbe 
* ► 

A^nni lVoviiiri% pind in thr adjcpimiif; distridsof the Delhi division of 
the Ptinjabt as well as liy I lie extension tpf an.^a eastw'ani in Ebdiiir. 

rusoi K AS IPU> ASIP \vt:u.-irSOKU.HTPMiO ISFKfT'luS, 

To all epideiniolo^rist this eiporinoiif^ prevalence of phiprne steadily 
frspin year to yejir anionjf the nii'al |iopidation of India is perhaps the 
nifj^it nHiiarkiihle phenoinenon in Ills mence* It jm all the inori* re- 
miii'kaiple that we have never thought of India as a p^eat siait of 
(pla^nK* in former Limeir, sndi ns J/wver K|:ypt, Syria, and Irak had 
Iwn dnrin;^ iininy tviitiiries of Mohaniinrdiin rule, and that we were 
lK+|iriiiiiln#r (n kmk iL|H3n plaj;;fnu as si tiling of the past eveiy where. In 
livritinii ihe article pm Qnaiamine'■ for the KiieyehipnNlia Rritaio 
idea tivinity yeiit^ ji^o 1 ^ ve nrxirly all the to yellow fever and 

eliolera, nmntrkiii^^ of pla^rtii' that for jiiaiiy yeai-s it has ii^jisimI ti> 
have any pmelii'ul ioierisi in this (.mtiiiet^tion-'* altlu>iL|^]] it hod lxK?n 
the pirifrinal object of all the <piamntine laws of Ku^OJK^ And to 
show that I wsis not sin^Iar the parttfjrapli on inwt ipitmintine in 
the !b>inl>jiy t^aiiitory ('ommisiiiotieris Jleport for 18R7 has this seii- 
tenee:"" I*iapiie stud yellow fever Itave never to niy knowlia%e existed 
in Bpimhay* ami are ni>1 in piesesiL eirenm^tain^"s ever likely Xo lii? 
tiiore tnel with (T- D. Hewlett, I. e.. p. t^2). The otitbtX'uk in liom- 
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lniiy nine vicars ii^o was a siirpriijioi lair the^eatesj ?^isrprj.se of all, in 
a histnriral cerise!, has Jhn?!! the endeinic settkaiierit of t]ie itifivlion jii 
llio plains, Thk is, irnlmit At real novelty of llie pri^-nt sitiiatioii lo 
opiileaiiolu^istST as Wfll as a very serious pnioLkiil niatter; hut for the 
rest plague is a very aiioivnt flisense* and, I lake leave in saiy, very 
well knoAvn in its type and in its habits to those who are coni[reteht in 
fucb diaticri^. There is just as little mysteiy about plague and just 
as niudi as there is about cholera^ or yellow fevers or typhus, or en¬ 
teric, nnd tliere is actually le-s? mystery al>out it than about those 
everyilay doniestii: ihcidi^rils. mea^sles and sojfirlatina. Wiat, then,, 
IH the ineiiuing of the duptrap alajut “our ignorant^’ of pla^^iud " 
So far LfcA 1 ran uiider?Tt;ind it bus arisen from the fashion whieh the 
piihlir and llie nowspsijKTS have adopted of thinking laieterially olwsut 
di-w-st^, Ikirteriologists, when asked to explain fdogias urij fiaiiui 
(0 l>e not HO hieiti uh usiiliL They an- at fault in tiie pursuit of the 
haeillijs oiilHiile lla^ IkmIv. It runs lo earih und gels lost in n crowd 
of mailer hiu teria in the soih or disguises itself as a Hj^prophytk inokl, 
or |Ttu ishes mitright in the struggle for existeiiotN althongli there ia 
no doul 4 4 d>iuU Like snftvtion n'inainiiig In the ground all the Haine. 
Heiu'e, |seihapH, tlie iiiifiix^'iiou that more tmcteviolog>" is nocessary 
licfoix^ anything practical run ckiuc, 

UKCKNT ^('lENTinO UKVnUil- M KNTB. 

As plague is not found to i>e c^iiitagEOus from |wrsoii to jjcirson 
cxiX‘|it ill ilH pnenuKuiie variety, everyone thut the intends! iiiii.-it 
renter in (he iiifection ouLside (he ln>.1y. In thal etninertioii reni^reli 
ill Imlin has added only two novelties to the older body t>f doetrino, 
Ixilli of them of the minor kind. Xo one i^^iii den\s although sinne 
would if tliry eoidd. (hat ihe ivgular way of rmdvlTiglhe infix-tiEiii of 
phigue is by (he bmilh; hut inasmuch as rats in a lidHiralorv ran l>e 
miide to take plague, or surnctiiiiig like lU by inserting a culture of 
hacilli at a piiiu. tun' of ttte skin, so it is sought to prtvve I lint iherci 
iiiji^ Kh$ soiuetliing correspond Ing in human ex|H‘rii'ni.'a, One theory 
started in India is that the infixdion may eiitcH' through wounds 
of the fi'tU, ]is die [MHipli- of that country so often uncover their feet 
l■t*l\nuo|^^a^y und so jnany of them go iMUvfmit for want of shues. 
This tlieory is of rimrse inapplicable to h"urn|a^ari plague, for exam¬ 
ple, tla^ gri^al plague of Ij^>iidon in Hnt llien** is another theory 

iluviHC'd to give moral siip|jort lo the inociilalion exi^^riiiient nii mts, 
whicli irnplicalt^ the nit Idnistdf: it h that the ileas which infes(: 
Hie rat jiulv inirodiux^ iufi?etion through Il«^i bites on Hie human skin. 
The .Vustrian jdiigue t^uumissioru wdiit-h wiis the first in the field a I 
[loll 1 1 lay in had already considered wdielher niotiquitca^ might 
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iiol trufry lofcctson. fc>r in the hofipital 

(whert^ they tilHiiincle[i)i from a palient tn ii nurse t hut they found 
that it was not so, although everyone was Uitteti. 

Various other insects were next thought of, 4iinl Lit leiigtli tliu 
interest has tretiteriHi in fiwis ils jsissihli* eiirricrs of itifectioti from 
fihe nil. Ee-sesirelies cif a very riiitiiite aiul tisrlmiiiti kind were started 
hy this liyiiothesis on the lines of the well-known init-rosi^opie 
rcj^urches on mostiiiiloe^k (hiptain Liston 1ms conducted, in Itiflia^ 
n large nnioimt of research upon the tleas wliich infest the mt, I’he 
question next arises whether those arc the same species of Hens whidi 
produce tlie liiinian dea-hites; then there Ls the question whetlier those 
who lake plague had been bitten by Ileas hi niatter <if fiict: muL 
lastly, the question of mierotjes in the fleas. All ibis is, no doubt, 
n very promising Held nf ncailendc inquiry: and I am given to inuler- 
sliind tha^ the seientifie expedition which Iihh lieen aimnunwtl with n 
flourish of Irniiqx^lsn.-ialKint to priKwl in India to make n thorough 
iiivestigHlioii into the causes and i>rigin of plague" is really going 
out to work in the hfl>i>ratnry at Kasaiili. with a view to settling 
ikll Ujosc oimi questionin the hypothesis of Ilea -bites. 

PI.iKSf R IJIICAMTIES, 

Just BS in n well-known {mpvr ixhuI la^fon' ii ct^rtain scientific rJiiliH 
^the tliei^rv^ of littlclxils was jrniicEl nuttindly to their habitat, the 
Ilunijjstead Ponds, so 1 would wish to pus-s wdth niMibrupt transit ion, 
from the iKteleriolngv' of jihigitc to the IcMriilities of it. lic^forc I 
tiarled uii my nwnl eX] oh I it ion, I spent sevc^nil inotitlis hi getting ii[> 
the giiKette<‘rs of the districts wfiidi I incaiit to visit, partly to iH'coiiie 
acquainted with n slninge iHiiniiry arul partly in note any fads as to 
impiilatioii, [KNvrily. kind of soil, height of grmiml wafer* «^inal irri¬ 
gation, ruinfuIL or the like* whjdi inigliL tlmnv light MpKUi the ittd- 
deuce of plague upm some Waist ies nither tlniri on nthent* Thens 
was prfjljafily some reason why the vilhigesi of lower Bengiil shonhl 
have c^ea|>ed plague idh^ltitely* while those of Pehnr have had sevend 
bad seasons of it* or why the districts of Chidh should have Imd so 
niudi plague than tho^ of the .Vgrti pnivmi’c. c»r why the Punpih 
disiricts of Hoshiarpiir and (lurdaspur have eadi hist fi0,n00 by it, 
hut the district of Kangra none, ulthoiigh it has an inces.SHiit traffic 
with them hy the old and new Mbarmsala roads. But the contrast 
which setmietl, on pii|M‘r, to lie the lK‘st wnrih investigating was that 
ljetwi?en the Boiiibay districts of Kidabu and Ratnagiri, and the 
districts across the (lliaLs from SiUnni to Dharwar* 
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PLAISL^E-IUKf: flh' THE K^NKAN* 

Take for eoiin>ari:TOH tlit tli^tricl of ami the aitjoinin^ 

district of Sal am. Tlie I’^aist tlislrkt n light to Ixj in s^ome respects 

the more liable of the twu; it has a denbiet popiiliitioiu there in a eon- 
s-tttiit tmfBe uf the jjeople belween it mid Ilombny Citv (which is said 
to contain lOO^CMTO natives of Raitingiri^ working cloj^n nnd middle 
diis9)i and it is as mueh an agrieidtiiral dklrkd oh Satanj. with atxkut 
the Eiame nundier of village communities and one-third more lioiises 
per square mile* Againi in matter nf fact, phigue hm Ijeen intro- 
diiitHl into the munerous small harVmrs along the coast thi^ens of limes. 
Rut it has never taken hold of the villages, and has l>etm little in- 
digcmiMis in the nwist ]dacef% tied the annual average of diiiths for thu 
whul<‘ dislri^'t fnjiii fiivt to last has lieen only Wh while that of 
Saturn for the lu>:i four years has U*en nearly 30.fMKl. 

ju^ioirE is TWO Aiuoiicjxci insmitTS. 
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paTjiHa EtriTiiicr* 

PnjfiilHtbab* 


.i.^DQd 


.I. SG^ 

VillJUfW 

l^noM pt^F *riiu.Fu iqUfr ^ 

i^i^na p4ir eqia&m ndl# 

Yw. 

PlAffUL* ihwtht^. 

elii^hr »i(wCM 

Mi-7 





is; m 

lHW-4 

:i*6 



m 

7.5W 

I9DD-1 

m 

is: 

■' isai-a 

:r3 


1 

m 



m 



inj 



" PparartJT. 


Clearly (lu'it* is snni<^thiii^ it* (hr Uulna^ri villafiPR iinfiironiblo t»t 
jitagMf, uiiil s^itiu'LhinjT iit thu Siitiira villtigi>s iHtnilmrly fitvorahk* (rut* 
I liinv n:ii(ril IhiIIu mim} Chilli f^vr hrirfty vvhal t licltevp to lx- tlio 
rtOovant {milits of cUfForrinji'. Tlir* Ivonkan is n rfwky iM'jiTioiK Ixiok' 
itig down i]|KiJi it ill lhal ninj'iiilict'iit vii'w' from out* of tlio ‘‘ points " 
of Mnloiblt^hwnr, oni* jiiijrht takr it to Im i» barrt'ii land of i\sl 

iKK'k, but iiflor d(;s 4 >on<liii^ st>int> mill's by llio niniuitaiii rtMul. 

0110 wiiips to iKitrlios of (.'ultivutiuii iiiul to siTUlfm! lisiiilHs. ;md uL 
(lioond of 25 miltw to » Ini^* villii^ siimnituli'd by cnltiviiti'd lifbR 
1 III' map of till' district sboirs tliai ilion' ari* iiiany siirti vtllngi(*s 
hidden In llit> folditi^ of 1 bo lulls* and hiiill nsiially ulort;; ti stream. 
My nolisi reltita to a viiliigi> nn the SanlH Kiver, l> miles from tin* 
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rnvk nf iUe in wlndi it ends, E\"er}nhinjr ia built of strmct 
'riM^rv ia am exteiisivi» ghat of drcraac'd ^itoiie with yto|ia down to u jxk>I 
fif thi^ river, l^’airiiig the ghal ia the Tidlhige iiasiiuir. llie rimdwuy 
jiaved with atone, the litHlsea of one, two, or thnn^ atoriea with sttiue 
wEilla iind tiled ix>ofa^ raided aoiiie 1 or Tj feet ainive the roitd on [iliiitha 
of tlressed sfonc^ and aometimes with stone j^teps Ijelow the plinLlns; 
the 1 1 Otises of the t>ft^anr in a contiiuiona row with doohs clo^e to¬ 
gether, hut the rest of the village 0101*0 dispei'sed along the main 
road and side roads, at one |soiiil forming a hamlets whUe another 
|nirl of the village is in stiiltered houses aero?^ the river. The 
givHii]d-fl<Kir nMm;s an* aa dark 11a they nsnally are in India, with a dro 
hnniing on the llnor at the far end* The nittir an^ nainilly in the 
huu^*. nr in 11 versitula, l>nl sinnet!nn* 5 ^ in a shed of I he jimall i^iniponnd* 
So far as roiieeriied (he want nf light and air. and llie keejiiiig of 

euttle iridofu^, these Koid^nn 
village houses did not st^m 
to Ik* worsi' or lM*Uer tlian 
elsewhere* Their niasuiir^' 
cxinslriietion, tlieir li i g li 
|>llnths and paved roadways 
were pro[M*r to a ri^gion 
wdicn^ s1ono is easily gtiL twiil 
wlirri* (hr ht'fivy aiipnsoon 
raina—iffl inrlies average in 
the year— nutke dnmide 
stn I I’t n r4 et-ex-i]! ry. T b 0 

(it i ler A i-sl iiiet ive i ha raoter 
of tlie Konkan villages h 
the more n|Kni order nf iheir 
houses and snnilJ home- 
sfeadH, whirU may extend 
ji ntili* f>r iiioiv along one or hoth sides of a sln-am* some vilhfcgi?s laiv- 

iiig only one lung pave^t strict with ii rnw nf hnus<^ nit either sideH, 
like many nf oiir ow n villages. This pt*<'iitiarity of the Konkan vil- 
Ingi:^ trim Ih^ every when* tipon the Ini'ge S(*ale ma[)s of the 

K{ila1>a and Ihitnagiri districts (fig. -I)* On the M*ule of t inch (n 
the mile it is ptissible tn shl^w the extent of tlie villagi* site nnire 
aiTiiralely than hy the eon vent ion id ^lot ur i^niall circle i>r ordinary 
maps. This lantern sUtle shnw^i n bit nf Uatmigiri di.strict arnniid 
th<* I lead nf niii^ td the niinti’ixats rriH-ks vvhieh run up 'Hi) niile.s fixjiii 
the s4^iL It will Im‘ isljserved tliiit the small si[nari*s, nr rlioiidH, or 
other geoinetrieiil lignm^?^. by vvhieh n^artngra pliers indic^ate home¬ 

steads or elnslers of honsi*s* an' jieppt^rtnl all over the surface* so that 
the Unusc’^ of one village along a stream iilmu^t juiii nn to those of 


no, fhf aflifmiciii. 
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till? villng^^ iilKive or il TowanJ t]m fjiri nf tlic dis- 

Lrict tli(^ villug^.^ hrvAk up derinitely into j+oiitiored InuiileLM. 

\V\m{ h&s Ufii .^liil ipf Kutjni;^iri h Ini^* <K|ii!illy uf ilw Sttiti’ of 
HziwsiiiTwitr’s ii. n'liirli liii.s hiwl ntily 5 [iliifiioi ik'jitli-'t hst^vorzil 

yonrs innw M ileuth-s iiiiufii^ fruiii iioi^hl>oriiif^ 

plzi^iie ilijitricLs AI^p ihu PortogtiL^* u^rritory’ of (lusi. \vi(h li kir 
i^oniitry jiopiiliitioii thfin any <pf the Hritisli lo tlie eiii^l 

of I lie (fhots. i.mt weiitlerfit in innnioer'sible nmaW rlitHleis uf hmisc^^ or 
btimlxm hnl^i U^ide I heir ^^inleris iiiid fruit iti reporkn l to have 

hud oo plu^iiv althoiij^li it i« In aui^rlrmt roniiniimrution avIiIi liomhay 
hy Hen itod with Dlinr'^vur Bind Relpoun by hill rinidn and Lhe railway^ 

eLAGLTE-ennOKKN VILI.A<^>>i K,\ST ' 'till’: OllAl'S. 

Ijdt ILS HOW Icavfl I his pupil Ions eini-sl rrjtHiii, happily fw fioiii 
phi^ie, or nluiojit fn*i^, mid 
ertpj^ tlie (ihntj? to ibi^ euHt- 
wsird. The i^.siest of llo' 

[iiouutain nnulH is the otir 
that asoeinlH fiAUii tlie ruaisl 
to the hill j^tjiiion of Mahii' 
blenhwiir :iud ile^^rvuds uti 
the obiHiem side to ilie 
i^oidlirrii ^[iijiUIhi Ibiilwity 
at Wiillnir, a distmu'e of 70 
til lies. Au hour or tno Is*- 
tow MuhiddeHli War one ofnnes 
in si^hi of 111 I iilio^tlirr 
diffenuit kind at imuiUry 
and u diifei^nt ty|>e of vil¬ 
lage froin thoi^ west of the 
Ghats. First* them is die 
upiXT basin of the Krishna "River, with gigantic prcriplloiL; sides 
of ii^d n>i'k and u |rt-rfectly flat iHiiLoin* shiiiM-d like one of thust- oval 
l>£ith tuljK (hut are in ix>ininuii use in India* This lies in the district 
of vSatunt and tahika of whieh was full of plagiie last ^;okI 

wentlm-j some of the phigne vilhigi^s tu-iiig in sight uii the iliit plain 
below the <rarriage n>ad. After |sissiug tltri>ugb thi' plugiie strirkeii 
town of Wni tlie road coiitimieH due east over ehuruclt'ri.Htir Uei'iini 
ccmiitry, which h shown in this lantern slide extracted from the sur¬ 
vey ina[i I intii to the mile (fig. B). It will Ix^ st^en tlnd the villiigrs 
are now largt\ etjinpact .‘^piures iit intervals of several miles uel ti flat 
ground [iljsolnlely bare nf inlcnurdiiite Uniises or hnnilets. In this 
stiiaU piece of tuap are included villngeis wlit>se nallies rtanir several 
years in (Jie plague returns, I shaU not give particulars of any of 
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thrsc* Sfttnm as I htivc? others from ilistricts farther foiilli. 

fhiL llie iyiH? is ilie hume in iiM th^^^^f black->4oil vtillevs of Hit- Ikw^ii 
wtilercHl bi" Hie Krislniu wihI its mnneixm^s. alHiient?-. Whivt Sir 
Thom as Mort? suitl of tlie lowtis of his nieijifinsil IJtoinii mity lie said 
uf ihem: 

\VI|[>Kci kiiowMb one at knoweth nil, lliej' !■«* 

-■inothpr. OK tar tfirtli nn tbr tiaitiirr ipf tlie nlan^.- tPi^niilm-tli, 

'fhey sin* all anal villugetH iiielosed wilhirs a rinj^ fena:* of huHlics, 
Mnnii^tifnes with nuil rt-tnsiiiis nf a ^vall. iliiny of them are 

bir^-. With ijopiiintioiis tip to or over, rnmjaanitivuiy few of 

those ttiat iiH-ar hi the [ilii^jr lists hitvhi^; llK-ir jmpnhitioiu as fjiveii 
on tlie margiJU tnali-r fnnr fif^iirt-s. Eii The first of jihi^ie 

aiiion^ thonu ^m^me vilLi^c^ lost niort^ (fian a fourth jairt of their 
inhabitants in two or tlirt**' monlhs, Tims the villaj^ of ShelwafU, 
talnlfji of XavalfriinTL ilistrict of Dhnrwar, wilfi a ixppiilatioii of 
4^23. hud plague ihatlLS in eight w^ks of Oetobciv NTivriolier, 

and Dt'ivtnlH-r. Iii tUa following table I Imve Itdu-n out the figures 
for a rhister of st.^ven vilhigi-s iti the tjilitka of l[iibli^ to show I lie 
^evt-rity of their firs! plague sea.son ttiid the exleiil to whicli they have 
nittoivsl ill sul>sHiiieiit years: 


hr'^iihf ^F'fjppp Ipp nn-rji itrtir fr»tn fo IffflJ. 
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'I'wo Fillage^^ which T visiteil, one 12 miles ftom Bclgflimu the other 
7 inileH frtini Dhanvar* will serve as sampler of the large s^ilhiges iti 
iJie I dark-Soil hasin of ihr KrLsluicu each of I hem having had five eph 
diuwif> in the ecpur^- of St-Yen years. 

A llKl.i;AirM VILLAOK. 

Tlie Relgium village was consklererl a rieh one, the bulk of the 
Oldtivators kdiig pri>riperous Lingnyahi. The po|nihitioi] in l^^hl had 
Wii 4.rp8<h it had an anpa of 2JKM> atTCA. atiii it was the (-uttie market 
for the extensive pastures on tlie hills and tlowns to the norlhwiiiit. 
The WMl honsc-s nf the vilhig*^ t'-l aeres, alajut t5(M> of them latfUi- 

piw) by Idiigayats and othiT easti-si of Hitidiis, hy \ifjhftmnnHlati 
biitdiers and cuttle denlei> in a separate ijuartcr. It wim iucioised by a 
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ring of bushed, outside vrhioh was the invariable niudholo or so-ralb'd 
ttmic, with the Ifindu luiniing ghnt ami the MolmminiHlaii Imrinl 
|ibin< on il« hitrli bank. Th- li«u«!s ^ttKMl nj«in a series of slight fle- 
Vftlions ohd doaivitu-s, in fnirl.v wide sttveis or lanes: they were close 
together in rows, but then* was im extreme (ingestion. They woni 
neorly all Iniiltof iiiitd uixm ran hen foniidatioii.s,but some wen* raistsl 
0 fcKit or two on stone plinths. :ind had u few rotirsi*s t>f stone in their 
walls alwve the plinths; the stone ladiig pnatmihle from « tpnirry in 
u bill il miles distant. As it was the <ir>’ st>ason, then* was mnrh dost 
everywhere, mid a gt'oeral look of sordid ness miielieved by a single 
nnienitv extvpting tm occftfioinil earved drMirwtiy ntid two or thnss 
verandas, Soim- of the lioiisi'it liad U*en relmill within a few years, 
fine last year on tiie old foiimlalions. Some hiul ronsidemble hack 
yank very ill kepi, but most iiad no enrtiluge whatever. Yet in a 
’iK'runilmlaliun of the villagi* site one ini*t with nothitig strikingly 
<*lTensive to sight or smelL 

There had lxx*ii 147 fleatlis from plague from August to t)elulx*r, 
but no new eases ff*r six w«*k.s, and the only evidetitv of tin* ixH.Giit 
visitation was a immkv of |)a<tlocked doors. lliiK oiithn*ak was the 
liflh aitifO ISnS, and the slightest hitherto. 1 hare (>oruiiilnl fmm 
llie n*<ionLs the following table, showing the whole history of jdagne 
in this village: 

>’trr outbn'ail'* t,f ttlattuc ta u rtftajic aear Htliftiiim. 
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uiuiniious of liffl III —over foU in tlie censTi^* 

of 1901, whivh si lowed a grt'ai redtictiou from that of I SO 1, a ml the iig* 
gregnio l(*as of two-lifthsof the impnlation in seven years innst have 
left a good III a nv in ni ses e mjit y. I e.xan ii ihhI only t wo of tliese, in wh ieh 
then* had lieen <leatli,s a few weeks Iwfom They were la»th old mid 
erniiddiiig, huilt of shi*er iiind. whlwnt pliiitlis standing sidr to side 
on a slight declivity of the main street. Kacli consistwl of a single 
atpiare nMHn, withoiU window or liack dwv, witli an oil mill o<'c«i>y- 
ing the center of the worn earthen tloor, the tMX‘U|>ants of both hliving 
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oiltiiiMi. Tlie party ‘lyall tjetwo^n them of miid^ only nr 7 
fwi* lii^h, anil miiiilpUng at the topv tluii iIh* hnii.^^ were o[M^n tn 
nther Jime^ the whule jriteh of the roof- IMa^iie 

had iKTurriMl in SkpIU^ ami in one of llunn live inid died oiit uf 
a family of hia- were t^tnenil oilier psidlm-ked ihxir>^ tPii tlio 

opposite side of the strsii't iiisd at iiiUTvals in the nnvti tif Inni!^’^ elsi^- 
wliere. Most of the hoiJ!^* 1 told* hail Ijeen visited ill <itir or 
other of the five epiflciiii^. those wliieh in one seo-son ladit^ 

invadeil in aiiotluT* wdiiLst some liouses had hinl I lie irife<.'tinii in them 
time after time. 

^Vliile die inf^'Ction hatl cii'spl alwmi lo ail purls nf tliis vi1!a|^e rfti% 
it was the iinanirnoiis Dpiiiion iliiil it always tx^^iii in n eertain ■c|nar- 
ter. the high fjroimd on the norlhern side^ next to the Infill rmuL 
w^hieh was llie partieiiliit tjnarter uf the x^tolniiiiinedan. hntehei-s mid 
nittle liealet^ The liiti^iyat on I ti valors hat I a hitler grieviuii'n 
ngaitist iheir Mn^iilmnn iieiifhlHirs. wliieh ihey tried to iiiteri*tst me 
iin havin;; iiiistsken me for a ixrrson of authority. Shnif^hlerinii ppf 
rattle, sheep, mid ^tats. eiirin|jr of iiit^t for the Ikunlaiy Tunrket, 
dressing; of hidtsfi, and the like, ivere the rliief indnsirii-w of tliat 
quarter of the '['here was un i-e^^idiir sliiis^hierlioiise, hiiL 

iw-h hnnsiliohler list'd his lumse or ilie spare Ijc'fore or la'hhid it 
for kilJiiifr in, Ihe ihiyeii riireuses and skins Ixdii^ in evhJeiiee jis iaie 
v.alktHi (lasi; and of <^nrs** the w hole soil uf tliit^ i'levated coi'iier ipf 
the villii^ was sainnittKl w ith llie liliMxl and otTal of many years and 
sw armed with rats, as shmnhies do, A year ov two Ix^foi^* the 

sanitary insi>ec:ti>r from Jlel^imn a native ipftirial of the tliinl nink^ 
liail made a nq>ort ii[x>n the ntiisanoeH reeonimendin^i' tlint the Moliani- 
iiK^fans sliould Iw removes I to a new h;ite outside ttie village, which 
could huve tn'en fouml for tliem with the jgrreatest ease ikpI far oil: 
but tho 1 ‘nnimis^ioner liad not moved in I he nnitter* and the singiiV of 
the Liiigayat fartners wa^i iiiiappt*ased. 

A nUAlfWAK VtU^ISK, 

I shall take next a soinewdiiit datfen'iit sample of these villain's, 
which also has had five epidemics of jihi^ue iii the last seven yi^ivs, 
bill not HO severe* and curiously enou^li always tlnxie or four Tinmths 
Liter in tlie season* as Uiis table shows: 
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Thi.'^ villapv* wnif ii [mirclT a^if^iiltiini! nntv with ii<i rjittle iriitli*, 
whirli is tVie ocniiiinni tyjH» im (Ui‘ rit^h htm^k plitiii, <ir cxtwidiiig 
easlwaril fi^om iJiiJirwiir, TJw ri>afl all thu vviiy fi'niii tln^ chy 
nil unbfokifii expiiiis^" ot wheat, |(iwin\ nnd roftrnu 
fiiiiiiy of the whejit fiehls of ^0 jiL'i'e?!. 1 he :iriMi of the villn^^': 

ill qiie>lioti WHS iilmut ±(m iicres. biit much nf it was in l!ie hiiinls of 
ii fiov hiigi! fariiiei'^. The piitel nf the villux^e. u hcuilniun !ii stiitiire 
ns well as in inn ms riiiiiieil ueri*s, aimtliep n^iileiit fariiiecl 
and st'venil wlio were tcwideut in Dliiirwnr t ity w'eii:' ul'^i hir^e owti- 
ei-s Jind ncH iipiers. Abiiit a fonrlli part nf ihi; vilhit,mes were hihnr- 
crsi who hulil iiu )am1. iiistiiv hiivinjj l«wt il by luorliJuffiiijr to Iht 
'veaUlnfi* villnfii'i's or to jjIeiuU'rs in Dhurwnr, iviio hrtd thus si^jiiirwl 
llu'ir fimns, Thu villin<t! hml ln“oii dufurulud l>y n wnll 

4 tnil jrtill it*tiiiini‘il two AlthoiiKl' 'I uoiili»iiiu<l (i oiiiiiiMT of 

wcU-to-tlo fiH itu‘i>. it did not unntiuii u siii^flfl piikkii dwcllinjj houw^ 
The lioitKss WITP lilt of mnd. nmity nf llioiii rwitiud nlioiil ii fiKit nliovu 
Ihu i\md on pUijllis of stiitiu, whii'h wiis got from ii lull ovurlooking 
ihp villiige on the north. Jheiv was only uiie loiisoiiry stiuHilK-—a 
vjirtefffttMl itnirblc lint I odth npeii'Uip gnllurit??' for pul>li<‘ niuotingH, 
which had Iwou built rucently liy stibwriiiticin. Thu or laiMSi 

wuiv fairly wide, iiiipuvuil. and <lw|> in dust. Fuw of the liuiir^.*?! liml 
v'croiidiir^, nnd they were nil equally voiimion or inuan. Thu nsual 

.I plan WHS lliiw' rooms, niu* behind ihu other, with « Iwok dmr 

o|i[>ositc the slrcs't door, hut willioiit windows, tliu cattle IwiiifT kept in 
the nfMiitmuni next lUu stiwl. .Ml roiimi Ihu backs of the hoiistiS niii 
a space which W'titi inclosi'd in pliiees, 1ravers*sl hy not ocerulean foot¬ 
paths and overgrown with hiisiu's; hut in the dry ivunther it was not 
i.otiibly HUhy. nnci tbeiv appeared to la? no paitirnliir nmi for what 
is called village sonitutton; at least, one did not stw where the sanita¬ 
tion was to l*pgin, so long ns the streets wuiv iinpaved. and the whole 
vilhijp*! ex<.*e|)l the tiiiirlde hall, bntlt of mud. -Vt the dale of my ^istl 
in iX'ceiiiber the fifth i>i>iilunisi.‘ nf plague hail only just bcjDflUl, but it 
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upfK-tir^i from tlio miljsocjiji'iil priDtf?<l iv>uirrts that 14 ilieil of iii 

HiMnilM'r iiibil 18 in Jiinnjirv* whil*^ a rontiiunincL^ imlil .\[iiTdi wap 
l>rolail>lo, iKTontin;/ priViHii-iit, 

PLAill'i: VtJJj.u;i^ IW TIIK MJKTIIWKST- 

Tiim^ ^viil nol allow mo lo iJesiiTil'Xr in tlelail othor |ilii;joo villfijjfs^ 
niifl r l ospot^irtJly tliEit I ailist pji^s ovtir tho iiUK^h hotter tyiw of 
village? in (liijarnty Ii:k winch tho kousft^ are miteliy laiilt of lirick (but 
s<5incr linos rejuiirecl witfci uiinl)* on jiUntlis. i-vmniUKlimis. mul 

not without traciiti of \nsU*. lAnivin^ Ibe Rumbay Pi-eHideiicy, iiiid 
rhtiming noxt to the iiorthvv&t^ wlurh is now by far the si^jiL 

of phigno, the many iLioosajuls of vilb|,n'S winoli have lunl Llie iiib'c:- 
tioii in I hem lin- of [i wry oniform ty[K^ As one |;ot-s wvstwonh 
him craiipsii't fort-like a^^iej^ite of iiiikI walls mid fhil nKkfs Iweoinus 
more iiistiiitii^' 4 \ nTol thivnijitluait the whole of the Punjab that is the 
tyjx- Wo hove left Ixdiind the miire open ami irin^^nlar fi>riiiation of 
the stifcjill Ihuhpili villap^ with slumps of iiutcs or hnsln^s lictw'ccii 
I ho fX-veral hoim^ti^ads. palehes of kitrheii /rai-ilen sinion/^ the 
and ovei-riflining the veruiulus, lIi;;li-|>iti4iod tilwl rcK^fs 

sui^wh and after lln^^ Ihuudied r<Kifi^ wulh briaid drooping i'avi.*s, 
until at long'll I wi^ eoiiie Wi>t of Allahahaii to tlie tisiketl imnl wails 
and flat ria>fs of (lie northwest^ without a single amenity that the 
eye eaii rer>t ruk anil in tiiaiiy w^lthoiji i*ven a tn^e Ix^side the 

village welL The interior of thi*se villages is hf4 unlike that whieh 
t have nlrtakdy^ tlt=:seri b^tl for districts of the soiitlu hut the houses are 
often ]iiilIiUih 1 together^ w ith iiniTOW, wiiiding laiu>s Ix^wi^eii the rows, 
and sometiiiK^M in eoinpact IdcK-ks, hark to back Lktnl side to siiio^ w'itli 
no intervals at iilL T shuirtake an extreme instanee from a large and 
wealthy village of Jullundor^ dulhindiir is one of the most fortn- 
nately situated districts of the Punjah* and its \illagers are proverbi¬ 
ally well stilir^fied with tlieir lot in life. They have a soil reiiowiipj 
for its fertility, and they ha\‘e water sti tMisily reaidied by wells wher¬ 
ever they may sink thejin that they can disix^nse with irrigiition 
canals^ and nei^il not pay t* or 8 rii|>e<i>s an acre for watering their 
crops, [f they are poor, it is Ixonise the ]>ressure of population is 
great, indmh alxutl tSOO to the square mile, aiid the highest 

in the l^iitijab: bill the signs of |x>i‘erty, or at all events of distress, 
ant not at all ohvious to I he |iassi^rdiy, and the jjtHiph^ an- of giHnl 
physiipii*. The liistriet was the first in tlie l*iinjab to Im^ infi^ded 
with plague, and in the Inst four years il has loril HMl.fJOO hy that 
raiisi*; ai tin* time of my visit, tlmse who wen^ dying ivere s^ihl to be 
robiisl men und women in the llowvr of their age. 
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Thfl pnrticiiliir villap^ wliirli I mti tu luid a puyt hist- 

tory of plugiits but I lun to ^ivp it^ ny tli+' PhiijjiIp 

not tabnkU? niifl print its r+Hiinii^ fi^mi villsii^ri^. as tho Uniii- 
bay ^oVFrniiiont iius (Join* fn>iii tht tU> |Hipiiliitioii avus 

hIjooi :um~ inul it bud lost uljoiit ioO by plrigm^ in iln^ iiuhhIis of 
aiiirtli uiid April Tbi^ ^rt^AUn oiiiiilxT of ibi^^ 

ibuitli?; h]id Lii>nio friJin a jiqiMixOtliM'k of from oiio or iiiori': 

likr it) whk-li hiiil tlio most rvmiarkubk coiislno^tion tliut t ^\vr tiny- 
wbvn* ill Jmiiti. li was libera Hr a liivi* of soiio* Ibirty nv forty mini 
isdls, A muTOAV pussii^ mil on«niul llio nioatv* ^villi iliHPrs m iiiter- 
vnls in tlit> deud wall. Koti-ring by a ihnir muir a i-onirr of thr 
hqmim oiu' i"iinH* into a nK>nn which somdicfvv held ii i'^pw or litilkH^k 
us welJ jis ihe family, ainl had a hnrdi like otwidnf: in <he Hat roi^f 
with it judder to as<Tiid hy- Hn nuiddn^ tlie nuif one fotmd tlnU it 
was a WillimtoiiH exjaiiise uf thirty or f<prt_v siiikH s<|iiures like tlmsf? 
of 3 i ditwlMisinb marked ol! frnm iiirli other euily by rid^*s of imid, 
w hiidi i>iie hinl to step niTi>« in walkiiio: a liistiiia'Vi of some ihirty cir 
lortv Viii^ls lo desci'iLil hy afiothiT bidder at the o|j[Xisite c^tpriier. 
Kuril €>f I be ililrty or fiprty st|ii3iit? naifs Inul n ri»mid hole in the 
mirldlot invariiibly coven-'d by an eartlienwuiv luip like an inverted 
llower[K>l. ('lose to ihis mnd bleak. ?Tiqiaiiiteil frujii it only liv the 
Ij-fout |.aissaif^% wai* a jiroop of ten or fifteen hrlck houses^ two and 
three stories hlpjln with windows, hahuinu^^ anil the iisiial fealnres 
of the pakka lions^'s of toivns; lliis W3is the only rnusoiiiy qmirter of 
the vilhipiN luddinii uWnt a tiventieih of Hie jxipidatioii. t «-ouhl ind 
learn wlietlier its resiileiils Inn I t*stai|XH] altojfelber tiie in feet ion whieli 
W HS so violent in the riiiid hkptk nest to it. but it w eertain Hnit [iiost 
of the plague nis*^ had Iwx'Ji in the hittert or in aimtlier like it, 
some ndls Ixnng piinted out t!i which os niany 3is four iw-mcms hod 
tiled. Most <ir 3 ill of the apartmenls wm* now mtenaiited, and there 
iiad Ihhui no si^jn nf o revival of the iiifetrtion tiowit Itj the luithlle of 
daiiujirv last. In anotVier vilhipe^ at the other end of dulhindiir dis¬ 
trict, I inoiinteil Hie ria^f of a blcw'k of hom^ in the ^bphnmmeiian 
ipiiirter, ihinkin|r to find a ccmtiiiunus e.\|>onsc like llie fortner. Imt in 
tluit iiLstaiHL'e tlieri! were eat He [H'ins and one or two alle_vri in the nddsl 
of it. 


PLA«n; rs tiie skw of thk then ah «)u>xy. 

Having Ih'ch tttlil ihfit tin- ii4>w n-giilutioii vilbfp's <tf iIm- Cliwtnh 
iiriii Jheliiiu t'(»lnnu*s liatl hmi filagiil* in tlu-in pqiially ivilli tin' ttld 
I’tinjiili villngF-S w'tiitli was nut at all what one ivoiiltl have i'X|X‘d«l 
in recKiitly ot-cupiptl aiteri, I viaitHl laitli coluiiics lo atx how ilw; intittt'f 
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n^ally I found from tUe prinltMl fignrrs of 1004 tliat the dis¬ 
trict of JhnDfr, >vlii(h incliidetl fulh" fourths of the Cheiisib 

i.*<ih>[L_v (hr Lysillpur district) \ml hnd 4,0(JOdofilhs imm phigur* 
iirarlv till in April iiJul Jluy, 11*04, whicli was oJily n titho of the rate 
of other Pimpih ilistriii.s iH|itLilJy populous^ lUiiK that lUo :ioutlirni Uih- 
siJ of fiiijnimvHhu which UK-liidiHi thoD'?^t of the now Clictiah vilhi^^c^ 
had Imfl ftkr plajrir than ihff three oilier tiiUsils. where the villages 
were oldp Still, ilu'n^ hail txieii plagtie in the new viliiigt'S, oia? 
of thcjt^ which I visite^l [saving lifid HD deaths in the luonth i>f 
TX-cernik^r, hW*, with a ]>ro>:jx?c:t of morti if the vilhigers luul not 
cleaned out into the jungle, imd another near it, bnt built Uvo 
years earlier, 1w>fore the regnlatioti |daji w‘aH iLilo|)ti^J^ htiving had TO 
ileaihs. 41ieri^ are mure than l.tW.*0 sndi new villagiss in the Chenah 
etdonv. whirli have luien linilt witliin the hist twelve or thirlcvn ytairs* 
TJje i‘i>lnnists are in great jsarl n^tinMi jTejKiyi* of the Sihh regiments* 
with I heir siibailars. or native oflii-erv, its the lundiardai's of villagi's. 
SepoyK miHVid gi'fliits of IH aen^ sf>nie oflti'ei^t n sipian> of acres, 
others tw'o sncli squares, paying ]i ?iiiiLitl land tax, as well as so flinch 
ja*r iirn- for the use of the i"anai water for irrigating (heir lields. The 
Ijinrl i!(jw iii^iirly all taken up, aiul is )>rodueit]g heavy crops of 
wheat, i.^jtlon. anil siigiir, the exi>ort of wheat fiN.an this ilistrict iMfirig 
one of the hiigt^t fitnii India, as llu^ railw ay iralfic slioWial. 

The ivgulatiim village whirh 1 visited* abnit inih^ across eonntry 
fnmi the mil way, wai^ a gn^at iinjirnveinrm in some iijhjii tlie 

ordinary hngger-inugger of an old Fnnjtibi village. It was laid out 
in icgutar wjunrrs with wide ron<ls lietweom The eotiipiHiiids ^vere 
rrioniV* with the ilwelling liinjses ke[jt apart fn>in the rattle shetls, A 
ct^rtuin elevation hud \y^n ]>reserilHxl for till ij welling lionses. |.>er1ja]is 
10 ffM4 or more, just us onr own local Ikiards have raised the height of 
all new country I'ljtt age's. I hit the public works department had left 
the coloniiits a free hand in the matter of huihling materials, and they 
had built their villages of sJu'or mn«L In the village I am referring 
to there w as not a single kiln-bnrnt brick, except in the facing of the 
villagi' well* amh si* fjir a.s I rniild ses^ there were not even .siin-ilrtefl 
hricks in the walls of houses. The whole village wjts a hast v pmhliiig 
of crude mud walls, si>nje of which were already crack&l. ’^^Iien I 
iiskcii to Hxvsoine house in wdiich there had |ilugiio, I was sliown 
El cIoKsrdoisr a few feet Ixddnd 1 he chair of stale in w hich I w as scatetl 
at (he crossnxids of the village. Tt was a ^^mall iNirner liiMist' or shop, 
apparently a single riHirn without a window, in which two cooks hatl 
tliril of plague. The nnnl wall was cnirked in places and hnVl one or 
two round holt^ in it w hich htoked suspiciously like iwt holes. All 
the niwv villages nf ihe colony aiv hidlt of intni. except tliose few 
which have the good fortune to be stations on the railway. 


pr,A<ii:K uf rimrA- 


8^5 

PIu\0[TK IN TJII-; OLD VU4-\«te3 or SIlAlII'Vlt. 

Tlip oilit'f irrigiitioji ('oloiiy» Ix'twccil ('hcnrtl> mid tlw Jludnm 
rivi'iv, is iiow Ix'iDfr idanted tlmMiglioitl. ilu* jnnglt' of Shahpnr dis- 
Irk-U following tlic Imcs of the Jln'liim CuiiaL [jist year Shalipitr 
had the edortuous niortnlity of 33.000 froio plague among :>24,0CI0 
people, most of it in the time of the wheat harvest. I suppose tlial 
some small part of it occurred in the new villages, hut if the insiouees 
which 1 suw were fair samples most of it must have come from old 
villajp*. of which there aie many within the valley of the diudum, 
dejteiuling. as of old, on wells and on the rainfall for their harvests. 
Th»‘ three villages whirh I saw at eh>so (pnirters were within a few 
miles t>f each other, all rairtHl ciotuipicuonsly uIkito the dt^ad level tif 
the plain on wniiail luoimds itf hlaek earth. Their jinid liouHes cc>v- 
eretl the sides' and summit irf tlie-se moiimis, whidi %vere iloiddhsis 
foriiiiMl hy the deliris of forna^r villages H|hiii the same site, and may 
have lHH.'it growing Viy arcrelioiis of vilhbisli ever siiu*o the time when 
Alexander overthri'W Porns on a hat tie field not many mik's ili slant. 
They hx>keil tlie filthiest and most dilapidated villages that I fiail 
seen aiivwbere, and wen^ credibly sattl to la* swannirig with rats. 
Each Ilf them find lost ubout u fourth part of the i)opnhition hy 
plague the year Ix'fon*, 

liefon^ I leave the villager, which have mne4etiths uf all the prac¬ 
tical interest for jdague. I will gi%'e a few minute.s to two <1 nest ions 
nlaiut them. First, is then* any n‘al iiihhI or cxense for all this mud 
hutlding^ and. si'txjinlly, an‘ the large. com]iucl, fort-like villages rii.H> 
essary and likely to continue i 


Hl'n WALIJl, 

First, as t<* the almost miiversal imid walls and iWs in the north¬ 
west. Ill the Fuiiitib districts which suffer the extwmcs of heat miii 
cidd. the excuse is made that mud walls an* the nailest in the hut 
weather nml 1 he wnrmvsi in tin* cold. Uni tlie niiire gimeral explana¬ 
tion is miilmibteilly the easi; aial small <5twt with wltich miul houses 
can lie run up. On that [mint I may la^ jieruiitted to (|iiote a few 
sentences by tVie late ilr. Freilerick ( rrowst*, who gave much attention 
to Indian arclidwture and did much to revive the native ImiltUiig arts 
in his collectors to of Hu lands liar. 

Replying to a circular of the year 1889 on the tjuestioii of village 
sanitation, he ivrole: 

ITiwIcr nueb sutMWvIsioii aa opdlomy tiatlftn vllinjre woulil In l|u' conrae of a 
few ycarw !«• less ri^tialulve In !iii|«'rirani'e tlwn It Is itt unw'iu. tint I ilmita 
wlaMtier tla* ilea Hi returns w(i.al<l de amterlally mlinsit. • • * I'Ue n-til 

iKoarse of llic ceatilry l» feier. TUl» Is fell all tlai yenr niiiuil, ninl will ctm- 
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tlnue to tid UdtH the pcoiilo n^K\ii u imn^ milnTinl of liiilli]!lDit„ 

At pri'^K’iit oiiTinfln’ motk* ot |in«?wlur^' Eb to dig ji ytlu dnd willi llio t iny 
ftwtii St to rfilw n ivall im !(:+ ni4ir|r3n niid roof It nrcr for n liuldtallou, 
llifO Hocir idllHT PMiidtciliig st'ionil tlip Mirfaro of fho grounrt ontHtdih 

or la^lnp imrTl^- Allied ii|h wiUi Uk* ArI njbhSsh Uait oomcB to kmiiL ■ * • 

iti do bi5ii'm'or loii’linrouB, Is &iu:b ji st^ tr of bulldEng In vo^»t|u„ it Iktu 

Ikvii FidnplfHj In sirovliK'p^s on niNHKiutt ivf riit* tonciolty of tU^ ortliiLnr>^ olny 
BOEU tliui iLMidH Itself rmdWy to flic pnrptw. But If hi otld^r curled 

wliere poverty Lb idf nmvh felt riB Iil India. Iinllilliig nmtorLnIn liuve hivnrSnbly 
to lie bn^ijglit from t\ d:latdne<*. tlio namo ti(Kwf£t>' BtiouliJ bo fofogut 7 H»ii I^oro, 

Agiiih. n^ferritig to the district of Ftitoiipur, lie 

Titus fnr TCjiot of sklltiMl Jntwr tlw vIllniTM arc tiH CKHiittUiiiiklly 
collot'ttuiw of mud nmi tlw towns wblcli Jsitmntt up uuder' ilu* Oiulli 

^itwntks jirc 4)11 In «lc«i7, • • • If tlin sintiiLipil of livtus in low. ]t [h 
M> ffnni luililt tliiiii fnifu [tIjMptuto Itiili of tiirutin; Ifirffo stilus flri* yipurly I'yitcudtNl 
i>ti ihfpfHiiy iiutilii- workfi wti!i>u tt JltniliKi orilttinrly loiiueir. tciu|>li*H 

uud liutlilm; toiikM. 

Tin* alliiviiiii] of tho TivhoJt' itorlhwi-st ninkots ji siiSidcntly tonucknitt 
('lay, nod tlu* htuck soil of tlio Di'fMiiii vnjli*ys is own iiioni slickv, 
Tliv former cun easily Ih> linrut into hrU ks, whilo there is uhniVN rwl 
soil Hid led for hricktnukiTin. or ti stone (jiiarry at ii<i irwut distance 
from tint black cotton soil, ] asked the Iiiinbartlar of one of 

the new village's in the <'lieinib cHilony. “ ^VIly dn yon not hiivi* pnkka 
lioni!t«t j '* he nnswercH]. “* \\V im* vi-ry p<»or iiikil*' Rut. as .Mr. firowso 
said, the [hm»i' stmidiird of liviiiff is more from hnint than ulisoliitct 
lack of nu'ims; other i.tiiintrii'^. when.' im%ert\^ is as mneh felt as in 
India (and iiiore felt than in the Cliciiah colonj"), eiiijdov villaffi? 
masons and rar|jenlers, and they have shown their pro^ri-ess in well' 
Imin^ first of all in the imprnvtsl lionsinjr of the iK-asimtry, I his 
bus la'en the rm><rriij»d test in Irtdaml in llie last lifty yenrs. and 
in S^sKlaiiil the ffruat advance in the latter part of the eightwntli 
ecnliiry was shown in nntliinj; mnrli an the disappearanee «if sneh 
“aultl clay bjppins,'* as Bimis was Imni in. Yet in India iniicl vil- 
Uip!S have eiitenal on it m^w Jeiise under the auspices of tin- iniblic 
%vorks ik>[>artiiietiL 

.H,VMT.\nV .tnV.^STAtlRS (IF riAltnPTH, 

.\s to the lai'jp', conijmct, foitdike villa«i-s which aw rjecnliiirly 
(he Stilts of plague infection, it passes as an aximn in imlia that 
small villages and hainleLs may lie almost li-ft to take care of Ihi-iii' 
selm in a siiidtary nts)XH t. The axiom is emiKidied in the (ioverti- 
ment lioreiiiie ffaudlwok. and it reeiirs time aftoi" time in tin* iv^ Ik^s 
to two dreHint's on village sanitation issmsl in ISSfi and IStKb Wliai 
was thus obvious in times of eholera is no! Itets (ibvitais In llu- pwH-id 
time of plague. The inlvanlngfti of innnlets are eveji more marked 
ijj tlm latter, for the ilheeis of western ICIiajuJcsh, wjio were among 


INDIA* 


3*27 

llie dwf vicLinit^ of filiokni ijj tJio kst fiiniiiiL\ ^jre ^ul iii^Vc-r to h;m 
plugniE* in tlieir nnlp or jimviible camp^, aUhott;^Ii tljo jnfi-O' 

lion Wii dii^s^troiis in tlu^ ^'ii\vd rilkgn^ of oasbrni Khiindpisli. 
TIio ^iumc from pla^su^ of Hnnall itnd niovsiblr hsinilctji Wii>s 

raniiirk^^d hy Colvill in his tour tliroii^^h thii pUguv dlintrica^i of Mesii- 
iHitumia in IST4. The trfuiblc Jihvtiys and e\erv where Itas h\m from 
rrovi'detl totj long inhiibited without dminiige. The more nom- 
part the site or the greater ihe congestion of houses upon it Die more 
will the soil be filled with organic impurities. It is well known that 
soil has tlie proijerty of breaking np organic matters by oxidation and 
nitrification; that it filters olf and retains organic subsianoe? sus- 
(>ended or disi=olved in water* arrests thi- action of forincnts. and 
retains huTterid in its npfjer layers. But if the upjj^T ^tratnni U" 
sat united with organic niiillers Ix^yond the jxnver of tin- soil to etiter 
into ctunbination with them, each new acrn^liuii sinks down uiort? 
or less slowly lo the deejier layers iJiicliiiiigixL there to undergo put re¬ 
faction (^r nxlnction hy feniieiits, m that Iwyoncl a rertuin pumi the 
sidf-cleainijug action of the soil bmiks dowiu The limit of cndiirai™ 
is passed constantly in old Jiihabitwl sitett^ whereas in Helds pastnml 
by cattk or shet^p or tiiutninHl foi- cropping the wholesiimo chemistry 
uf the sidl goes on from season tn season without check. That the 
inftxlioii of plague resides in the ground is now jicx'^'iited hy every 
practical nmn in hidixt who has lieeii on plague duty* and is ijerccived 
iiitiiitively by the fjcopk themselves. 

cKSTKits or ri.i\oi’K IN orni[. 

.SlidI being the correct sciontilie the<^ry of [>lagne. one may find in it 
one re^t.soii ivliy ibosi? parts of Lmlia which have tlie riinil [M^piihition 
least irtmigestcd in ^iiirliciilar sjiot.-i .dionid have had Utile plague or 
none* [ liiive given I he iii?^1itnw of the Konkan somewhat fully tiiid 
have a few remarks to make iiIhhiI Oudln The Oudh landstntfM- i.s 
idwiiys pleaising. Tlicre are other [UfiviiKtts, such us tUjjamt* ivhirli 
may depute W’ith iUidh the title lo lx> the (iarden of India* hnt it is 
ct'rtjiinly the gankii uf the luolliwestcrii piuins. It is t lie prod nee 
of hit III lets or small villages and i.if ii rc^sitleiit nubility and gentry. 
Plague has nut Wii ab^sMit from Oudht fur two or tlm^ of the dis- 
irkrts in the south liiid east, along the (ranges* have had large iiior- 
tidiiies. .\s tht' gtivermuent of the l-uitinl Province:; iha-s not print 
full details of rhe villages iiifK'Uxl w ith ]dague, one has to litid onl 
|pv [jei^ioriAl imiuiiy * atul ] was adviscKl to chmist' Fy/jibad as a clnir- 
acteristJc part of Oudh* In the wei*k iK’-fori^ that district had le- 
turiicMl 110 licaihs from plague, ami the question was, Whut kind of 
villagi'i- did thc^ come frum? One of tlie four Uihsils of the ilislrict 
had to be taken as a saiiiple, and the FvKabud talvsil was the nicest 
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^•<i]iveiiU-nt. Tt apjKMirwl that h full iialf nf ull tln> plagiie in 

iL wun* beiti^ riUijrnc<l by one viilup?, 10 inile^ fiMjiii lh« city, whieh 
I ueiit to :^*Ct oet;oinpunieHl by tlie tiilisildar. i( ^y^l^ n largi* iinirkcE 
village of over 4,000 ptH^pIe uiitl TOO Liuuj^, wltli very liltlc ii^ricub 
i\w^ (ciiietly ssugar aine) and mudi cuttle tnide, more than half the 
population bchig iMohjLiotiiedan.s. The Sanitary Inspection Book* 
one of titose oldened by Government circular of 1893 to be kept in 
large villageii, containetl at various dates severe stricturei^ upon the 
K[ualid conditions, espociaUy of 2 of its P mahnllns, and rpninrks 
oi] the slaughtering of cattle by ceitaiii Initdiers in their heniHes, and 
ijii the corninon practice'! of kiMhig iihi.Hip Jiiid gnats in dwelling hoiises, 
Tliert^ lijtil iM-iiMi phigiie in it two years ago. and at the time of our vjait 
one wlKdi' quarter of the villuge was evacuateiU owing to dead mts 
having Imh ‘11 fnnnd and lo pliigiie case^^ lliereafteT, This quarter 
iNiiL^isteil of the ssiiiie two in ah a I las which had lieeii censiircil ns 
^[jetinllv s<]iialid long Ijcfore plague appeared. l'heiv> Inn! Iieen Ho 
fleaths so ftir and two fredi eat^es that dw. I'lie t>tlier cliief center 
plague ill the taht^il was alsio n large market village* witli a population 
eiitelly .Mohiuninedan. A few other villages had Iwn ix'-turniiig 
plague ilcadis, but none of llieni nioiM than 10 in all, and it did not 
iip(>eiu‘ that imy of the hamlets hud phigne, 'fhe larg^-st jmiivIv 
agrienltimd villugiiL with l.CKXl |H»oplG nnil 2,400 acres, of which fully 
half weri^ eijItivattHl, was dislriliuted in ID luindets awl had no 
plugiH'. On all rtvertigi'^ the Ondli dhitricts Inn'e liiid Inirdly inon^ 
than u third an iiiiidi phigue |a-r head of popiiliitiun ns the disirkU 
of ilie Agra pnodnee, a ratio which is inversely a^s the iiuinlM.*r of 
till in lets and i,s most probably de[>endont thereom 

JlAMl.KI'S V. l„^HOK Vtl.LAOHS- 

\rv. iheiv any reasons wtiy the more wliolesome kiwi of country 
life ivUieli is founii in Oudli should not lie oxtewknl to other i^ui-ts uf 
the mtrthwest? I quote a few s^nteiicais to show* that the plan or 
ty[xi of large txanpnct villages is licit her ancient nor iionioviibly fixed 
even now. In the (iaxettiH-r. c^f Mu^atFiirjiugnr. it is stated: 

SSkb, nnliUlii, Gojar, rniil MiLrlanta top'tlier* ftr in turn, nivai?wil Hie 
ilii^rrU'l, no Hiiuill coEiunuiOt; ecaiM tyiLsl, iktal tLi.f> MctllcrR TcU liadk oii the Hinjci^ 
vfcU JOIN'S friPiu Willi] I rht^' liait jSiUic fisriiL Afu^r tlie Una I juie [ffi'aiion In 
iTjtonics wvrv iivnlii M^it iint_ lutt so i-niiliuiillr thut tlic nf iksE a few 

Urpai^istilni; vlUn^fcs Im stin rtani'']iibi''h;‘<l, 

Agnim iis to the tendeiuy^ lo return lo liatiilets ami their sanitarv 
advantages* Jfr. Adam-^. formerly collector iif Benares, wrote in I8H8: 

TJk^ laiiiEtao' i^amnilNEFEali^r noL I ttilnk, taken in^te of tke naoiticT III 
w'lilelL III lining' juirts^ uf lliiss^^ nruvhwxsi, the vlllnj;es are s[jHtthia nj*- Tli^. 
vUlaaer^ Itii oIeI slab's elusiervHl tn^n-ther fur iiiutiuil tirou^-tlna. Imt now tiicy fliiJ 
tliry tTiii lire v\emv te iIjHp ttehls, a lift liamlcta Lave Niinirig up all over ihtt 
cauutry. 
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But tlioj unc? uut np in Lhn bluck ^il vAlkyH of the 1 >pi> 

€rim. nor in the Pun job, ex(‘ept in of fi?n^l Ix^tween om piirt of 
II Jinil iinnthi'f: liiiil it ^vill jiiipoor inm whiit I urn tibonl tn 

rtod, from the jwn of Mr. Akn CiuleU. tliiit llK^n- iin- reoHons^ why iho 
]iir^» vilk^rie^ remniii ; 

Thi‘ tin- Inn* tn to ii tvnnlu iPfi- 

iiilvimtasjs'^oirt. hilt rise wIsO-li Hk* njlilviulnj^ kTininnimtipst 

nt 1 nl^n*^l fryok {hk*\T nuniln^m niiit tiu'lr wfTilth In »i ntrrhv (m lhi?iii in 

hi4f fhH i*3tL'piiaiPlitiiPiitf+ uf llii' j JiinS llir luunt riH'*l tliiit 

llipy Willi lit hnV‘ lo titiLty mid iwmer Ff Itk^y were over isevornl 

limiilotn tiiHiteaid of ln^hig isinL^rteil toKeilof ii\ llio old lOM'i-ilroI rSdiipe. The 
fflPl, XiHi, thjit nesirly nit land In IjHtI liy wn-uiniTn yJiHimiilK, wIwri' fii-lHlB 

Ore rttfiirttHi'il kitl over two mid even tlnw i^lailinu iiniki'^ U NtSU unlLkelj 

timt liny Inr^i^ tiiiiiilH-r of n-iimiiiP will lenve ttudir iPi*t4i*nit awelUntiN, foe to dy 

wouhl white Urlti^nii^ 11 kill neiin>r n^niie tleliK (oke Uiein nwiiy fnrlher tlmo 
[Nc fLiro fnjm others ninl |i> effwl of liereiinory itelLb* In nlwaiyk ditTU-nll: 

nrtil ^encmlly liiHWfwSlile. 

hLliU K IN TIIK fTflRH. 

The cimimstrtiit'e.s of Itomliuv iitt^ hi speeioL if not unitpio, {iiLil ll 
woiihl tiike 21 whole linur tn dif4cust* theiUi Tliihri^fon' I s?hall not 
iK'fon upon them, however inviting the tlienii% IVkiiieu frntii 

Boinbiiy, hiis hml M?vero plaje^ie every for nine Jiml morv^ 

of it ].xn' lieiu] nf |H>pt 3 lntion tlniii Horn buy itmlf; the siiiiitnry jn'ob- 
lein is I'oinplex there iiIko* iiml cniii not even be ^tnltN,l in a senleiuT 
nr tw'o. Kniiielii and C’aleiitla I did not visit. I will conio to Ikiniix*;^, 
iiri !i ipjixl sample of the nurlliwestern rhiesi 

niTN.^io:^. 

The niaiifilla*? or wnrils into whirh Ikman^^ is divided full into 
tw-n elasses^—tile itokkn* nr iiuisoiirv imilnils. and the kitt\-ha. nr nnid 
mtihals. The sejjanittfin of the two is slnir[x^i\ T kdieve, tlian in 
niiT otln‘r Itidian eity* and will Ik? rvaclily niidetNtood from the 
sitmitiiiti of I lie masonry mid j ids. 'Fliot^ nre thnl fiimous range of 
luiijw:^* tenures, and U^TmTesi wliieh crowns the high hank of the 
thinges fijr a space t>( niTarly 2 iiiik's. Some r>0,rj0fi nr dO.OOO of rlie 
jMipiiblum are InnsKi^l there, niid twice ns mutiy riiorv in the kaecha 
nr mild dm lit Hiiljiirljs whieli extern I hick frnm the rivemde qnarler 
over LI radius of 2 or TiiiU's* These karrha malmis^ however* 
lira not all nuitiUy iiiejin in e^mslrnctitin; for example, the romU 
3 miles loiig. which ruiLS fmm near the (.*antonment tn the raihva)" 
bridgi" over the (Tangis+ is lined on Inith shies all the way wdlh 
himses or .shops of bri<‘k raised on plinths. The pakka midiidi^ along 
the river an* hiiill of stmir which had hnni hroiigld some 20 
miles dnw n the danger, from the extensive qnurri<*s oeiir MirKapiy*, 
^ ipav — 2n 
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Tliertf lire no- c^irriii^? iviivs thi»ugh this In it iitilj a 

uf iiniTOvv uIIpvh. Shrlth lioiiHi^ on eith^?T luiiul thm^ nr four storirs 
liigli. EiiiJ iiiiiunipnil^ir U'Mi|s1o,«t— a [M.^rfovt nihbit wiirmi. like tin- 
tlic strwU Ca nun gate* anil C\iwgateuf Dhl Ktltnljurgln 
Wlirtl hirikes one iiichI in the nut iineNeitiiig pu.'^sagt^ Ihitnigli tlm 
Tiiayje is the Mjiulky and ilnrnhility iif I lie ^^ini^^nl^« everywIieeL^ 
Tlie walls tin^ of stone, I he (^tnirlviinls isnd tlisus aiv |ijivetl with 
stone* the alleys are laid crosswi^^ wilh lung shilsn of stone* wliiih 
form lit the same time the ri^ofs of a itelwork of t^Hvers. In this 
deiLst* mass of humanity^ ^anisliintly mixing xvith pilgrims from nil 
|PEirts of rtulliL lluiie has iK'i'ii hnr<lly any ptiigne. I make tins slate- 
iiient on the aullmrily of the j>oUce insjH^eior who an?ompanietl nus 
as well ns of tlie eolleclor. Mt, who wrote ns follows: “ In 

the hveyi^irs weliave JnnI jilngne Ithis b the fifth) tlie |mkk.. 

have UN>n almost eiitandy fiw;" and in llie sketeh plan jfhowing tin- 
inridenee ot the in feet ion on (lie several fiiinitei'H of the eity, whieh 
he was gooil enough to make fc^r me, he has marked only one j^niall 
s}Mif in Hie rivemde qinirter. the ihiighitt, whieh liud wiuie |dagiM^ in 
nm. Oil ihe otlier hand* the Jimil-bnilt siihiirlis niul the villagt^s to 
the west of like uity have hud miit li |jlagne;for eNanifdis this year n 
luuxiiiiimi uf iieiirly IfKl deaths in ii week in Miirs^h. In tlriviiig 
tliroiigii I hem one roiild tell jU a ghiin^ where the pliigue wa!4 likely 
to haw tlms, on tile way fi-om the eitiitonmeiil to the riiy. 

a iN^rtain oip iti tile n^td is lined on hcplli sikli^s with mntl honses of 
exetqitionully mean u[>iRairaTU'i-* wldrh is found, on n-fereiia'^ to (he 
plan* ti> lje the 'J’ilialiiigh, iiiarkeil as iiaving Iiad [plague every 
year-'^ 

t'iTJH-*i (hr Tiir MiirrnwuHT. 

In all tlie other rilies t>f the iKuahwesl. wliieh hiive had nnieh 
]ilngtiiV there an' exnmsive (pnirlers of mnd-lmiit lioiisiS“in Alhi- 
httbinh (.’aw!i|iiire^ Agra. LiU'know. Ihiwilty. In Lnekiifiw* lieami- 
Ited as it is with palate's tint] fine Imiises, the relative extent of I he 
kiK^'lifl tnahals stH-mial to i^mirmons, and the iniid walls of so ilnsty 
hikI frinSile a kind ihiil tite heavy rain of IkNLviida'r had laank lireak- 
iiig I hem down. Liu^kimw this year has had np lo phigne (hnilhs 
ill a week, a ratio higher than itoiidmy* I shall give a single illns- 
Lratioii ot jiIngEie in Agni+ One of I he patients in tlu^ |>lagfcie lujs pi- 
tal. It i^invaleswnt- was a little girl, the sole fforvivur of n phtgia*- 
strieken family spf nine. On proft=vding with the assistant niedioal 
ullii'er lo ilie honw when." tliiis tragi dy had lia|i|Hmed. w’e found 
it to lit' a dilapidateil unti ahandoiual mud hut* one of a eom|MK«t giNuip 
of thriH' sinndiug at tlie ruadsule <ai the nlgi^ nf a small |iit, fitaii 
wtnvh the earth hnild them hail doul.illess l-teen dug. 
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Till' tUm* liirfjp dlies of llic PiiTijnb—l)i>lhi, Amri,t)=nr,iiinlLaliufiL'— 
have lnul ivnmrliiilily Hi Ilf Ufllii. whiifh i.-< sltUHtfil iti w 

stoiiV ri'^^iiiiu 4 ip]KJui¥<l n> bf iitnirty alt piilflcii lniiiti witli llio I'XCfjj- 
tioii of laiir> ufiiiiml u fflfl>rutwl IpbicU cif ihe fom U'ciilb 

iK^ltirv i tinJ ♦•vi'fi tin' ruuini iX'Uil iicp Imilt t>f a klinl t'f 

of sti»tn' jiml t-ky. Atiirit'ar uIhli k n wotl-imill bi'lok 
i-itf, mid 111 t 4 ihor^‘ llinr iin' mi stiiU cslfiiHvo tiunrtfi-s of fluid* 
tiiiiU hniisfti n# ill AllnlinlMid uinl lAtfkiiow. Tht* Kiniillfr lowu-i timi 
iiiurki'l' villttgfs liav'f in souu* iii>tiiii(s‘s fiiPiiiT’lifil si biffii’ part of sill 
tlif (fliifnif dfiilli:5 mvililcMl to 11 infill iiit»ii. 1 was tolil by tla* ch il 
siir-ri’oii lit 4rli»stL|>nr ttiiil tlif Ui-frifSi tntuls in liis district tins yenr 
wm- von I i 11^ in fn'in fi’rtaiii towiits or iiiiirki't I'viilvrs whidi had ti 
cotistdvrtihle MohiiiiiiiuHliin iiM|iii1utiuii: mid in thv distrid of Miit- 
tni 1 saw for mysi'lf two sin-h nmrkft uovjis with iiiuvli idiijriiv in 
tlifiii. oiiv (if thfoi, ifoi.iihilioii of StJKHJ. hiivLntr had 4U0 ih atlis in tlio 
four iviH-ks pmsftling,and a imi-tiiiiiiiii of the day k forv; while the 
other, with Ji jiopi lint ion of (S.iKMJ, Inid 1!' new cases iT|iorleii IhaL 
Tiiornin;;. It k the mdanrholy fate of (iiosv old country towns of 
■ he Mohmniin.'daji ihtusI. orifrinnlly welt iniilt, with liriek houses iinJ 
paved simus.iiiid in some eiis*^swith fine samis nr forts. t.. hjive fnllL-n 
into devay of trade and dilapidittioii of huildinps the houses often 
‘■pakkit without, Imt kaevhu williiii.” as exididned to me of an old 
iwo-storivd hriek hoiisi- at a viUa^a' near lIviiiiiTS. ill wliicli the iLitS 
hail k™ foil I id deinl, jiml. tw.i nr ihm- wirks after, the whole of the 
iiiJiialcs. to the niimix'rof is, hin] ilieil. 


>ii;.vxsi OK AvoiiUMi i-uoii K— i;v.v( i .vriox. 

.Vt-vordiiifc to everyone’s kdief mill rxiH-rleinv in liuiia. lliciv is only 
one thiiip to k' done wiieii pliifnu- apiH-ars in a |jlnvf. or the nits hepti 
til fall. Juiiiiely, to cleiif out. or, at all evi'iits, to avnift s|wiii!iu^^ the 
nifihi I hem Ileim- the stran^* siK-dmle every eveiiittj' alnml siuisi't. 
iiMhe eily of Uijiipur. of the whole iMipidntinii. save the imniiti's of 
half 11 ihiVeii himjrahiws. Itj llif lUiTiikir of snine liU.tHUt. (|iiitlin(r the 
Inizaars, wiirkslioiis, mid oHiifS, and niakiii(; their way imtsiile the 
walls to n larfTi* vamp on the downs around the railw ay stiiiion. lids 
phenomenon is the moix- sufif-vslive til Uijii[>ur. as the vUy was d.’- 
serksl oiiw k‘fon>. two hniitlred years n^o, and Tuosl prnlmidy for the 
siinie mison us now. iitnnely, plafjne, and vmilinunl tola* In ^ri’i'i't parl 
deserted iililii it was iiinile the lulmini-trative lieat^uarlerH of ilia 
distnet alKiiil thirty ynirs n-p. Also in the country nmiul Bijiipiir 
(he people have learned tlw h“ssoii of oviuasalinii very thoruiifjhly. t 
went thniiiffh an old forlilU*.! village of il.lXlfl |KKjpIe e milfts lo lliv 
west of it. without fsndinir a liviiifr rrentnrcl tin- stn-ets weti' de¬ 
serted, and tlie doors of all the hoiises ptidlmketl, the whole of the 


FLAflfTK ly 


K32 

iEilinIjihinLs in muip nesir tli^^ir fipkiA filjciit ft qiitirl^^r nf n mile 

ft way. ^*lley liutl t3ik<?n nliirni fmiii llie nnnilM'J' nf tleacl rats fnuiui, 
Eind tht* deaths nf pc^rsons in Octnl>er. NoVemiMfr, utid 
iind from the rn'olle-t^lirni of Lht.de first plague epidcinie tvTu yeiir?^ 
^^efort^ nhen 171 dieil in tfie At li^ijiipiir City I wii^ tnld l\v 

a hi^fli native oilicisil diaL if the iih feet ion l>eoiime active tinother year, 
llie teTii|>orary round tlic full way station would laHaniie a |>er- 

iiiftrient resUlential snhurh, .so that Llie ftrea witliiii tlio willLs would Iwi 
ile>erted for tlie setroml liiue hi its history. This evai iuition is nt Iho 
iMiOple"? own initiative and ni their own pX|H?ns(^ wliich nniiw of llieiii 
can ill offorth The satno tiling was “roin^ on at J^elgainriu wiiore 
several thousands went out to nitiip in the evening and returned to 
iheir work in ihe hjizanrs and offices in the morning, 

M niiarwifcr a smiill l^egiiiiung Innl Ijeen rniule Knvarii fMUiniinent 
I'vucuaiion, The goveniiuent iuid given a picHX* nf viurEiiit groniul to 
I he rnunieipulity* which had sohl it hy aiiclion iu loi.s al a very low 
prica?^ siiid a new si reel nf some forty hniisies, ralliHl (iihh street, after 
I he collector, had run ujn At Pfflnm T.IKK] or more weiv in ramp 

idong the sides of STihnrhan ^oad^^ or on the vjirions nittiduu^ of the 
city. ,\t Thiinlnty ttieix' weixi llim' large health eamps alnng the s-en- 
wartl side of the island as far north as .Miihim. tn a grnup of vil- 
kgiL>s isf the Rnmda Stsite near Nnosatrh the enitivalors InnI hiuh 
]f>fly and eoiiiinodious liuts near tlieir welhs unil fields, l<i whieli they 
Innl removed tlieir lifalKteiids, chc^its, and nther fnrnilun^ and in 
whitih they and their childnm and their Imllneks were not iinhapjiy. 
The wi^jilher afler the raitih is hj fine tliroiighoiil tlie Bomlmy Fres^i- 
dency that there is no hitr^Ldiip whatever in camping out. 

It Ls otherwusf in the earlier pai1 of the pingue season of the north- 
weijt. of which I slndl give 3i single instance from the Piinjid). f 
went one day wdlh ilie medical iiiffic?er on phigne duly in a gnuip of 
villrigiis 12 or M miles from diilliindiir. At one of tlif'Se^ a small 
\dllage nf wane 2ff0 |>eoide, there htid iH^eii many dealhs from plague 
two years kTore, and oii the tlay of onr visit tInerts were imne per¬ 
son^ lying sick or rot^overing in their houses Mniri 1 had siani any- 
where in so a s|Knxs ext'epl in tlic he^pital nl Hoinlmy, After 

wt^ had goni! I'oniul ihe villagetH palaver wtis heUl wilh alaiut ei dosceii 
of the men ami youths, who sIiwhI in n semicircle near the village 
well, the women 1 1 rawing thti water all the Avliile. Tiieir sjmkesman 
was a stiinly little dnt who knew his mind. s[K>ke to the ^mint. and 
bore himself with I he aplomb of a man of atfairs* They htirl \m^n 
askcNl in advanco to consider whether they would ncu Kwbmit ti* intK'u- 
iDlioiu and bail deifdrd so |wremptnrily in the negative that the 
mattiT vrm not so niiich us mentioned again. The nnly i]iiestion 
disenssed wiis evacmition. The spokesman |)ointed nut various lime- 
tlfc-al dilliciillim in the way of a gciiml eamping outj Lu whicJi Cap- 
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tain BriKlley repUi'tl. iitid lU leiifith it cniue to thii-, (hnt the wliok 
villu^n- iiiif'ht h!iiiovt! to II iiiiiiij) (HI n corttilii nf wnslo yrnutnl 
wUliiii hij-iit of wliPi\? ’^vv stood i f soino h<dp wi'iv foi tiuoniiiig fiH- 
llio iXA)iiT viliii^Tst it wiirs nil n (luestiim of i','c[Hiiirtf. itntl ns I was 
n-iiiiii njLstukfii for ilir eoiniiii.'iiioiier. 1 was lookrtl at in n sijrnili- 
raivl way ns wt* liHik tnir li‘nr(?. Hut to show Uuw luaiiy ai\! tin: 
(lifljniltiM in (he S’liiijaSi. next tUiy n storm of witnl uJul rain hroke 
tvhii^h hiiiteJ liiirty-six lioiii's itml was followi'tl Ity two or three 
weeks of intense cold* tlanipiiiU out wan of eourst* uij[ni>silil(i, mid 
the eiretts of the eoltl simp wm^ set'ii in the iihnipt rW uf liie jdiiptie 
tigijiv.w nixmt II fortnifflit after from nil imrte of the 1^iii)ab ninl the 
UJilted I'rovinees. 

i«‘iBNTirH’ TJiKuuv or Ev ierATiON. 

Kvaeiintioii of filuj^ediifi'i'lisl lni!isi?H or villajje sites had lieon 
ad(>j>ted hv the jwnijjle tiuniistdves- witliout any Miii^iititie ailiioe. In.' 
foi-e the present plii^iie; for exmiipk. hy the hilhiien in Kmuiiiiii. 
and bv the Marsvaris. who, as White ivixtrleil in UHihi., " hintanlly 
quilted II l^mls^^ on si.'oiiiil n dead rat." 'I’he rats iheiiistdve.', altlioii>jh 
ill liidiii llipy are ^hl^ mviuIjoIh of sniineity. lu-e usually siii-priseit hv 
the nuderjrroiiJid venom, tiiid are often seen Tryinj; to esi'ai>e iti a 
^(nte Ilf deUriunu A wdentifle ex|j 1 iimiti«iii of tlie eomiuon print iee 
iniiy Ih< fiiiiniL Hivt, hy iiu'liidiii^ platnio fully and fraiikly ainoii^ tlie 
Hili jioirton.-u as I did in my History of Kptdemies in Hritniii. fourtwii 
yeursi ajm. imd, seeoiidly, Liy up]dyiiig to it the laws of soil infection 
whieh linve lipeii workvHl nut by Pettenkofer and his seluad. Aii 
liifeetirin uf the soil makes itself felt most inside ihvelling houses, and 
tiiosl uf all overnight, InMnuse there is a 11111111111 iiiuvement uf the 
ot'ouiid air luwtird the walk'd spuee. This wns shuwii hy itie fuel 
riuU an iiseaixi of pas from it main in the street would I ravel lioriitUTi- 
liiUy tlii’riii|:h llie |H>res uf tiiegponnd lowanl llm liuiise op|ws 1 ti. ami 
Is' sueketl tiji into it. soiuetlmes to (he daiifier nf the inmates. Von 
Koilur ulwi'rveil the stnitum uf a'lr next the Ihstr of an uniManimsl 
relhir ul Uudnpest day and iiifThl for a whole your, and found lluiT 
it ft 1 Wavs ctJUltiiiied moii.' eurlMUiie 11 rid than the f^ruuiKl air outside, 
having attiufted it fiimi llie ssdl iiround, In disiiK'd ii'llaii^, vmilts, 
or covered wells, the m'eiimuliitifXi of mrlHinie iieid w suiiietimes so 
{Trent as to aspliyxiale thu-H' who enter (hem limt, fhie ivanm for the 
j^iiml airatmimiiifT to and rising throii{?li the liasemeiil ur Huur uf n 
liotiPC is that the pround U'lieath is drier ami mure iiornicrthie. ftlTurd 
irip a frt'fi tipwiidl pa,‘?SB{£V iiiiless then* la? a eoneiade foundntiim or 
a masunry |dmlh or stone pavinp. Aiiothor reason is ihnt the air 
inside a house i.s warnier and lighter. s*i that it yields to the i>ressure 
of etilder and limiviel* air uutside iind is thrown into an us«judiiip 
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airm^l. Tin* |x^ikeirsithiii nS il**? Uy jiir Ls n pi^rEilkr 

^i^k Ilk \tu\in W ^^t^v■enIl rnisTkii^^ Whm^ lilt- witlLs nrr of iiiihL ei.-^ 
likin’ iwi^ ilk llit^ i^rf^ikt tiiiijiirity of villugu^, iiiiii Ijjive iio rnji- 

i^onn plinlh U* n-^t tiixjn, tlit^i- |hm\^ii.s sul>^hiiu>} in I'FiiMy n |iiii'| nf 
the s<kkLs 4 i ilkkkt ihf iivinntL^ liiivu tin? ^roiuid iiir iiiit fliiJy fri>iii 

llki? fliMkr, lull turrii?i! up in I lie wsll!f^ eis if in a vioktiliitin^r slmft, A 
ilv^'elMis^^ likjiiM! wiinued nil day In' llte stiii aiiil by tin? Hro ku|it up 
for uiHkkii]^ lxxtH]it'^+ like luk esIiaiiritHl riH.-4?iver ft^r ibc> ^'oijiiil niir tu 
riHp jnlo, ff one vliiiLts ihii obi E^lia^vls at lAokiilaiy. in wliidi lUm. lais 
U'i^u miirh plrtjLnte, yoki Hkitl the luirnnvs ikrk riaaiis cm ihe |[n'^Hnki:l 
Ikair Uk Ikl-: healeil like an own even itl H in the ijn»rrikn^. 

The iiitijilive ]wte.h^|Huith nf llie ikenple f»orres]X>ml Wklli the srien- 
lifu^ ilienry nf n noil poi'^on. They knovi' that llir rliief rkk of taking 
plague in fifnii s|H'inliii^' tlie ni^ht In an inferUHl plai:*^'* anti ^nier- 
ally tlnit they iniair the ri^k when i^ikifirieiJ tsiohI Uk the lUvell- 

in^ hikii--H?s by I’tkItI, dnjntv.iie ilntie^ or other eumse. One vt^ry ini- 
pE^rtiknt ihinff 1 ikikiMt pustf ikver for want of time* kkninidy. ihe iTijEt- 
Huuh idTetn ipf a h\^\i letel of (lie |i^itnjinl wiiler and nf its si^ie^^hisiI 
|]iietkiaUni]^: in a filiri-HHlcltai sniL In tJie itew i^.lniivls at linndiay, 
biiilk by like iikipi'fn'eknHit IrtjsU noihin|)f to me to jmuniN^ 

inori' for ilie rn|inn> heallli tliaki iIia SEPtid maisinry of ihe foiiikdatioiiN 
llpMPrs, ikiitl Tlk+^ advantni^t^ of erkiurivti'' hnikifhitionk^ Inive 

1iwn prnv&l often in mniilar ^■m’kllnK|slln’es. nhhoki^fh in Ilon^kokk^ 
lliey hare Inh?h mily a pallhktive in plii^na."* 


i‘jtnBAJiLi: rt Ti'iEi: of n^uno: jj; in eh a. 

I ecmH- lustly to llit^ t|ne^tio]U Is (here jiik_vlUjk!^ to lie leariUHl as lo 
its prohiilile ilimititpik from historlkNil jinmleiits and from kls Eiwn 
ijniirse thinn;?’ikine yeai^? One was wiinetiikkt?H askeil wlu llier the 
imtiiral tiika- for jplti-^ne Jik liidiu tn ksE wm Ekot siwen or et|^hl yeai^ 
rije tpri^kii of the iilea is wliEkl is mnrded nf twpk former phipiies in 
Tndia-^okie in ihe n of the Pbapt^ror Jelkan#rir. Miph of whUh it h 
hiiii] that It (nminkied to dcva tale tln^ ™inlry for t%lit years,-' the 
oiher in the rtl^pt of Annin^*4s, JhH.S. ivlkieli ^ lasted seven or ei^^lkt 
re:irs. ' Kaeh nf these epldeanirs nf hnkinie pk^Pke ia siutlienlirati^I 
iwii^p (kver by frra>d ionieiU|jorary nnllinijties, ahin^^ with some intek^^ 
t^stiki^r particulars whidi \ hare no tinm tu kjimte. The eiirlier nf the 
twn k-oin hi the iknjab nl l^diokr uiieI *"rk^tk^nekl makiy rilk*,^^ 
■ind par^iiiaa:" ihi‘ lati-r, si-venty yenisi after, was felt most in Or- 
tolN-r and Xovemk r. HWi. hi ihe eity of nijapar, which Aiinini^Ki-b 
IkEkd jitst L^iplnred and iik whieb his army was enc5km|Mxl iikehiditiff 
l^jm niralry; lint it is Niiil In Inire histei] ft^-ven or ei^hl years and 
tn Ink re exteiideit nvc r tile tkxatan fkml a^ far as Ahmedsdjad and 
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Simit, Tlio iit'xt outliwak In liitlin fell to lie l>v thixHj 

Hriltsh writers ll h(i[)peneU in (.'iitch nnd Ivithitiwtir from ISln 
to ill pfonlifir cirL'inustsincx'S of iitfjjrrtiviitioii witUin wjillttl 

towns, nrisinjr «tit of fiimine and lU« moile of w.lleetiufr tho tribute 
from llii- imiliitraiit [«>lty rlitoftains of xUtm tomtoriiw l>y tbo 
(irmv of the fiiiekwiir. ami it 1:11010 to un end alino-it roincitUmflj 
with tht? now iivd^v of Uiings in Tlie only othiT epidenmr be¬ 

fore the present was iijjio a li miles I one, in Miinvar, especially iii the 
town of l‘«li. which hijited fnnii ISlh* to I83i>, iiinl may have inMm a 
revival of phi^uc which h said to have been iiuligenons in Murwar 
** from a remote period.” 

Tnniiiijt from iliose Indian precctleiits to the much more eontinu- 
oils ami extensive jila^ues of Kiii’ope. we find an uiiinterrupted his- 
torv in one toiintry or anotlier and in one city or iiiiolher for more 
than three liiinfired yeui's—from the year 13-17 to the latter lialf of 
the seveiitwnth (x'lUiiry. when the infection ilbappcaml iilmost 
simiiUaiieoiisly from all the i-mmlrii’s of western Knrope, The ehief 
iliHerence iK'tween tin! EiiiYi[X'an plugiie |ieriinl inid llie one which is 
now rimoin;:; its course in India is that the former did not involve 
the vLlhipi’s. but only the towns, except hi its tii>t fjreat wave, from 
i;UT to 13on. vvliieh .swaiiijatl country and town alike with aa tilniosl 
iliiheunl-or mortality, ami cxeeplinp. [x'rliaps, two or ihret* ^teneral 
but minor revivals at intei vals in the liiller half of the fourteenth 
I'enliiry: for the le^^t. it conthined an infection of the tmvns, and in 
Ihefic it commoiil.v broke out at lonfj intervals—^twenty or forty 
Yt^rs—excepting in sneh capitals as London, where it was seldom 
(Inmiant for u series of years until it was ulamt to wise altogether. 

It is not snqjrisiiig that piapne In India sUotild be chietly au alTnir 
of (he villages, la'ciiiisc tliot has lieen u!so I lie oxiwrlejiec with elio!- 
cm. .So much was that n villagi' infection that Anglo-Indian WTilers 
who vveiv at liotiie when cholera reached thin lanmtry in 1831 pmphe- 
siwi that it would fall most njmti the emirinmisly congeslwl rural 
impulution of trehnul. Hut it spawl the Irish yillaipi and ham¬ 
lets almost ftIjssohiteJy, although it attacke»i the Irish citiesi severely. 
Kiiro|)e;m precctlcnls Ix-ing thus i nap plica hie to India as to vIlhiBe*. 
we an* thrown back upon t!iu lessons that may lie loarnrd from I he 
hhtory of plague in India itself during the last nine years. It is 
only from (he Bombay rn^stdency that we have data mimite enough 
to i<o of much use, from wldcli it apiiears that the huge totals of 
pbigue deaths year a fter year are not sn ho[>f■Ie^^s iis they look. Wheii 
thev are iiiialyzed—and it is no fniiall lalmr to aiialy/e them—it is 
found llial 'he iiggrcfmte of each year has IxNjn made iip hy items 
from fioinewhat diffeivtit pliias% The cilte.'! of Bombiiy, P'Simi. and 
Kariiehi have U'eii stendy, but in the luufmssi! all the districts have 
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not ?5ufforfld fivvt?ix.‘]y in llui siiiii€ yt^ur^ tSic iLklitkaH with in n ^iv(^n diia- 
trk^l liATi' |ic<?n [tffwtetl ^mw nnt; year* soiiji^ LuiotlhCT^ iiiiil tJn* niln^^f's 
of u fnvi^n ttiliikji Jii4Vn Ikh-h iti n kiinl of nilxitiijii. I hjtvr 

hhowii i>iL thr S4-IWII llit^ ttil>k^s of nino wJiirh on (ho whole 

agTW iii |}r<jving lliat out-li vilki^+ litiis Imtl diir vc^ry 5H>irero outbreak, 
ijsiiiilly the fir>t» tlnit there hnX'c twri yi-arrr iil™lsnely diMirH and that 
\\w siilit4ei|iipt]t outlireakfi iinve iiincli kv^ v.stemivo than the 
originol one. li h in the very notion or ileliiiition of the woi^l “ epi- 
{leinie ' that there shulI lje iiiteniiis!H:ioiiK; tliu word enileiiiir ” 
jiieotLs 11 ijiore ^’teiidy jwviilenwi from yimr to yeiir—but in iloil no¬ 
tion nli^i I he i-teutiioess only in the sijjifrregiite of a whole conniry 
or pruviiire, nut in the J^verjil eoimtieri or pumhrs of it. It in prob- 
iilile tliat ]if! llie vilhsi^es of Ihnijbiiy Pre-ddeiiry l^y Ibis lime have 
hm\ (heir worst e?Lperieiiee of phij^nie* mu] tIoiE in eimh village jilagiLm 
has viniteii all tite lJo||st^s in Turin or as many of I hem it ih ever 
likely lo vbit. Tite Ihinilmy figures for the .stoi^an jiisi (aiileti are 
eiieoTiraf^in^^ WheLJier li Ik; owinp to the rt^sohiie jn^rlitt? fkf eviicna- 
tion on tile lirst of plugno or lietrunse the invasioi] m si|bsi<1in^ 

uatiinillv, the returns ^mixt January have Ix^en only alioiil otie-lhird 
tliDstt of the ihrvi* ar four years priniitHlitije' for the vorresjHJiiiiing 
weeks, ft looks a.s if the oinx-iiiniRi hiul tx'tai reaclieiJ ami piLssi-iL 
Iwth for mvh Imality am] in llu^ iigp-epite of thn whc*]e Presttleney, 
and liiat theri? in to ii piiurte, Siirh jsniiirie^ orcijr in all epldeniie 
infeetiotas. W e acroEint f^ir tlieiii l>v a plirase or foriiniLi that the 
itif(H-tioii has exhaiisled nil the siiseeplibb siihjceU/ uml we explain 
the retiiro of tJie epidemie after an interval of yeaiti liv the fLiet thxit 
a new genemtion hass grown tip which ctmtuins inoix> snsixsptible 
siibjeeisj’ 

Wlint eaii lie proved from tlie admiiahlv full statistics of the Hom- 
hay Presidency nmy Ije jiereeivtHl in a way in the Punjab. Tims, in 
Jiiliiindur, in Jaimary this year* T learned thal the average was Iwiug 
kept up to thal of former years ehii-fly hy returns from a (xuiaJii 
group of i illag>^s in the southwest which were having plague in tliem 
for (lie lii-st tiniiN *J1ie prodnet^ as ii whole is ti> have more [Jagne 
deaths this year than U has had hitiu rlo; kit it would La;rtaiidv 
have shown n decrease Ijtit for ttie very largit iloois of thrt;e <]istricts 
in the Ikdhi division^Mirgaoo, Rolituk. tun] Ilissar—which aix; 
having tlieir tirst soveix^ (Epidemic. The pix>giiosis for the Pnnjal> 
should \h- that the iiifet-tion has reaelied its hcigliL and done its wcirst 
for the time in the dislricls first dttaekecl und dial ji will k^g^n 
to shfwv u deiTmo in the uggregr^b''' folhivving in the wake of tkuohav 
Pre^^ideney. 

riiis is the Hrst year in which do- IJniltHl Pivwiiuies am] lleliitr liavp 
t^tunied such large totals us we have been accuslomid to for several 
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ycsirrt in niiiiilmy mid tlnr rufijsib, Jitid ivs om of ihmt hfis n pnj^ula- 
lioii t]L‘nrJv (witv siw two UiUoi' it is iinf^afcr 

to [hrnplie^y whait IndgUts plaij^nie limy not I'ondi in them it 

Iti ikidiise. iu Jtny we inuy nvJnni willi phipiL- Joiuesii- 
riiU-d in the sioil of Uhlh of iUoii.^iihLk of nii eriLleinic 

hu^^er tlitin lhal of clK>leivi wjLs ever to hs imd from 

ifiidi ui] endeinio niea ^%k' may oxjwtl ftttnix^ oiUbieak;^ alt iivlerviil*^ 
of yeiit>i» if not fmiii year to ywir. In IviighnnK for tliirty or forty 
veui :^ iiftei' the ^-eut invaisioii of |>la^m^ in 1348, u pwt of the I line 
inniipurml the t^tiite of Hk-kiiOtvS lo "the min that rahiotii wheie we 
r^l duoild Lli the drip ihmnpli ti leoky roof* u chronic state of dia- 
saimfoii ami uneu^iiJt‘S>. 

The (lim^ rrntiirieii of plai^m in Eurojmiri towns came to an enil 
witiiinu any lonschniis idTort In cheek the iaifetation amywInoT?. hj far 
as one knowj^. The iiKi^t pr^daihic ex phi nut ion is thait the towns hat! 
eincr^ris^S sluwly from ilietr mediirvu] life, which was iM-ctiliarly fiivoi - 
iihle to plague, having llirnwn down their walLs anti gate^ aiinl ^p^ld- 
iiLilly sljifted the of |n>|julation to new Hiltvs, wliicli. however* 

were often Ijefonled hy tiie iiccn mu lotted refiise of the oh! wallcil r'rly. 
wild therefore apt Lo main the in fed ion many yearn longi^r. Tlie 
i■lJrions^ 1 utnlGs uf 32 and 3^, Henry VIILon the decaiy of imicticaiUy 
Jill (he chief towiiw nf Knghmd and Wides. Untr oiiL lliiul liyiiothcsiis, 
iR-eunting to Lhe leading nf t!mir pivauilite adopted by Niclinlls uml 
l'’r<nitks Al aill LOriiU nirdhcval limits; wert“ niitgrowii in all tlie 
towns of Eiirojie* and* after ai transition periCMl td a eentiary or more, 
plague dicil out hy reastin of i-haiigi^d c^itadilions* 

Iiidiai alt the i^re^Haat ihky eontuins inori' tnic(*« nf changed i^lU^ than 
anv country in the world* and sijme of tht>e ehanges liiive uetnally oiv 
etirreil under Ilaitlj^h nde* Soiiictiim^ the ehimgus of site have Ih^ii 
eaiascd hv a river deserting its old ehiinnel and leaving a city Um fan 
fr^jin die tratlie, hnt there an? imdoiditea! instances of sites ahandoned 
ow ing to chr«nii<‘ sii knesv. The British t'antomneut-S atford itistancos 
in the past am! inny iilfnril more in llie fiiliiniu Dacca aind Berham- 
pwnre W'cn^ laath omdemiunh the hitler in aftm- an original outlay 
of i';Wl.OtX); they were heaUhy stations ait first and hH-aiiii? sickly hy' 
dpgrea?s until t!3a?y were iintetiaiblc* ^Miat has Ihh?!! ha|?[H^nitig in 
Tmlia time imiueiuorhih iHith lo lowas sites and to village' sites 

through the pressure of events, may Ik^ antieipatecl hy a sleUlaTatc 
policy in order to hasten ilia dlsapj>earanw of plague* In soiaie of tlio 
towns Ilf thi' Dec<^iii and (iiijaml new subtirtjs ure actiiully springii^g 
up for the richer class to avoid the infi'fdion. For tlie village!^ it is 
iHUoaitnf llie«[ncstinn that sonic law might. Iseinaideto pnnmi mhuild- 
ing on Ihe same foundiition when the mud walls crnnihle* 3is they do 
lH?ri(Klicully; but of such a law llie essential condition would be the 
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lielpiii^ humi «f iJje State tn provjile new f^itesL At one lime 1 liekl llmt 
a p^ogTe^^ 5 ^lve diuiip.^ nf the vUliigi^ to ii ekan along with the 
braik^npnf ti largiT village inlns^veml hamUit^ would kMiiiidPiaitiml 
if very t^lciw iiieim}^ of gelling rid nf plagnei Ihit aflor seeing n gtwMl 
many iif those dreadful mud villages I have mtm In think ilint it U 
thetr mit^eralsle slrncture that is the n^al ri^ascin why I he Iiidifin plains 
are rurseil with plague, and that theiv tmi lie no j-eal eure without ti 
more civiliasetl kind of dwelling and a jm^at revival nf tine native 
building arts us village iiidtiHir[e»L 


niK FK'.irr a(iain.st yko-oTiV fkvek." 


Uy UAtmK. 


()iicf npiiii ypllnw fi'^vrr cliiims our uttontion* Wliik we ni:^ tt'lt-- 
brutiiig the vktoi'ioiis efTort tif Htilent* in aririnff that divatl ilisieu^^e 
from iti= hewxlitan' doniftiiis in lliilwina luul Uio Jiineim, it n;uj)[X‘ftrs 
iiml ile¥«lates New Orleaius; it revives in Honduras iiiul lliniiitoiiB 
ruiuumu Onee mftri' we imirtt lifilit k* renew the iidiu'vemeik.s of 
the AraeHeans in Cnlai rind of tlie Hrasiiliims in Kiw. j^id tlint. ia 
IXJsaible, for we van strnufjle to-dtiy w ith hope, wUh certainty of siit;- 

t-ess. Foreoiituries the disejua- itmi'iined iincwniiienihle. I'liysiciiui'i 

knew only ivliat t^verviMsdy sceis—the extenml si^is—tlie symptoms 
nnd fatal’rvsulus luit'tliey*were not fuiuiliiir with the true imtnro of 
the dUoase nnd tlie iiiHiiiier of its pro[iapiti(ui. 

Til fart, even to-day our l!tinvvlii|”>‘ of the nature of the evil is very 
eknienlary: we huve few facts ecniL-eming the niiero-orpnnisin of 
yellow fever. The only proven, point is that it is n blocwl parasite, 
not feeding iii’Ofi eorpimdes like the panisile of nuilarin, Init 

only upon the lluitl part—the " ptiisma.’^ It is believed that it d(jcs 
not affect the tinnspareney of lif|uitls, that it can penetrate most fil¬ 
ters, and that it remains in visible to the niicrtwiaipe. 

Blit if I he deadly agent, the iiUranucniseopic pfrin, whicli is the 
spoeific eausi' of the diswise, is not well known, we are at leaist familiav 
with the means e)f its propagation, the sole agent of its ininsmission. 
and that is suffieieiit, ns we shall see. rationally and effectualiy to 
i-liniinate rontngion. 

This dctiiiite iigimt, the only otic eapaldc of inocuhittng a man witii 
the mieTO-orgaiiisin of yelhiw fever, ia a parttetilar sjieeies of moa- 
<|intci, the fihffmiifin known also os f'n/eiii fdoptit* ami 

ortwinttsly railed i’ulinc At the time of IJnmS in ITn^t, 

oiitv t» species of nittapiitiws were ktiow'n. In IDtU, 2 ij 0 different 
species cinihUie illsliiiguishisl. and the niimixw has Hinre increased to 
nearly 400 dcHi-riliwI species. The Ktiglish natnralisl, T. V. Tlien- 
Ijahl. an authority on the snbjett, recogniacil !>0 genera. To one of 

■ fTOTii lil-CTt Itptjs Vtirln, 1. 

m 
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tbew’ he gavi^ llio nsiine (fly wliit-li hhie^^lif fiiid ini tliih new: 

^i^iuis Ui3 cstuhli-nhetl If is iine <>f lliest^ tliu 

f/miii/Ht fifjtrtiiUr, which Ui ilit^ ^^diiHi<iii (if nil utber^^ irnDsinihr the 
yf'Ilow fevt-r (mrasht^ from tlie ^ick to (lu* liealtliy Uhuii. This Ste- 
gDniyiiumoi’tover.is the most cosuiDjKiLittm of nil 5^i>eeiesof mosquitoes, 
iind its wide di^triljEition oxpUiina the ronUmious spi'ead of this toiTi- 
hle jiiiihidy sinco the dis^^ivorv of Amerifu. 

Ih'fort^ eiiterjiig into the lilc^id of a dhiii the fever fiymi must Jiiive 
psi^vscd a |K‘rk>J of jiicubatioo in the tii^ues of the mosquito, imd vice 
venin. This hi u fuct of priiiic!: importiinte. The sirkness of main 
implies file skkne^ of the mostiuho, mid inversely. The mnsfiiiitoV 
illne'ss^ however, is light* ^^onreely peiwjitiblo, while tlmt of man is 
-even*. If ever the liiimmi ran* arrives at the f>fiint of Inking fiY>ed 
frtnaa tlie low-fevt*r toicro-urganisin,. the wilT 

Ite freed at the same lime. Thus there is ei sort of faulliolo^ieiil ctam- 
pan t between nmn aind the mos[|iiito* u kind of lanlu^iltliy fellowship 
of wliiob the eivisteuce of this snftsjhous biicilJuii is the binding for«‘e. 
We muy lliervfori^ believe thnt iti ordi*r lo ermliciite this jdngiie—thait 
is, the parasitic microl«?—this fellowship must dissolved. The 
liealthy main iiinst Iw isolated fiYUU the infectctl iiiuMpiitia nnd the 
healthy mosf[iiilo from tin- infected tiiuia. would la? tio dan^Y-n* 

ill the coiitiict of at heailthy nmn with a hL-nlthy mosquito, TiiiiL Is the 
theon^tieiil tdcii, Tlip pnictical sanitary scheme follows this formula: 
To drive out the iJu^sf|iiito. to kill it, or to moke it well. Duly Uy 
atnnnplishing separatedy om of these tlm^- ntms, or all three sit tlio 
same time, have the sanitary uiiihorities been successful in making 
healthy tlae island of i^uhau the Brar.iliiin cmist, nmi more retY_4jtIv tin* 
territory of Dakar* in tJic French Afi irtm colony. Success has 
lieeii jLttauiiLYj in purging ihi-^* n^gions of the disciisc which Imd 
existed there in an endemir slate, luad in stifling ail tho start epidemics 
threatened liy import( kI infi'ctcd cases. It is tlic same line of action 
Unit will laave to l>e followed iu evt*ry locality at each reappearanct? 
of Uic dif^ea.se imlil hmiiatiitv iscntiiY-Iy fnvd from it. 

But to avoid Ujo mosc^uito. or to Hnd shelter fi-oiii its liitc. we nmst 
know its mode of life, its customis its liaibit.s^ ils [ax'iiliarilies, or, in a 
worth its complete lift^ history. Anti that is jiast what we have 
learned from mitneixajs n^sarEdies hy medical iiiitnni lists* iimoug 
nhuni nin.sL Ih^ named thr rriciidh.^rs id ihret^ romuiisjiiuns organiKod. hv 
the I Tijiteil States, English* and Fnmcli thivcrnmenU and sent to the 
iiifi'ctiHl localities to study on the spot the evil and its remedies. 
5leiiitoii must idso lic made of scholars from the Colonial 
School of Li\'er[.KKd nntl fitmi the Institnt Ihistciir de Paris, whu 
hiiTe dim:to<l these studies nnd suminarizeil the ri'sults. Ik^sinli-s 
8pi*cial memoirs, the |>erus4il of whieh is Jticom para hie to gain n 
knowledge of the siibiecLd, sevend roceul publicutiom of a more gen- 
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I'ntl rliimn-UT Imvo olfi'ml the. nciuiuHic iiiiblic n cfillectivi' view of 
the Lfleas gnified. Among works si>ptkl luentioii should be math 
Ilf Dr. Haphael lihuidinnl's i‘liib(irHte volume iijjuii the iiiitiinU Uis- 
mry of mostiuitoes nrid their reliitiori tu inedidne, and of the o-Vi^l- 
lent lUlle liiiok of Messni. Chaiiteuiewe mid liorel iiiwii Uie yellow- 
fixyer 

ThrtiugU these dotrimicnts, traml tii their flilTf^rent t 

uxplaliK net so nuich the pinctkiiil methodic eniploTcrl in the strog-- 
gir sgiutLst yellow fever Qs the soientifie theories upon which the 
{lefdoie is Ixtsed- 

I, 

The history of vellow-fi-ver epidnnics in viirioiL'= cjioihs sliows >i 
remarknhle t'eiideury for tlie disease to estend its ravages. < Origi¬ 
nal lug in the islands and on the etaiftt of the tTnlf of Mesieo. it rts 
imuiied for a long tiiiie Uamd to its Ijii till place. At Vein C’rui! tlie 
Sjaiidsh eompierors wapwl war against h from their first utlctupt-T 
to coinjner Mexico nt the liegilining of the sisleciitli century. It was 
as fomiidabki an ciioiiiy to them as the Azteiii. Historians of die 
roiKjiiest record that the Imiid under Diego de Xiines, tiiimVicring "90 
men tvlieti in lofWt it had just taken [xeisession of the lowlands of 
Vera Cniz. lost TOO men in a short period, niul fiftnni months later 
their inindier wa.s rediiii’d to lit) men, l liis first diactstcr was signiti- 
eant. It tinnouticed to invadei*s tlie frightful tunsumptlou of lives of 
Kiiroix'iins which this mimUanr of the Trt>|iU'!, known as the yellow 
typlms, block vomit, or yellow fever, was to inako during four cen¬ 
turies. 

All along the coast of the t.Iiilf of Mexieti, at the tuonths ami on 
the bunks of rivers, tlie disease lived in aii endemic state, showing at, 
long intervals jierifals of tJpt<loiiiic outbreak more or Ii?si( violent, 
Kroni tliis jiemmtieiit cetiltT. callwi tlio ’* Mcxiraii source, ' there cS* 
tendwl iiumenuis e]iidemic radiations. Several, niouiiting toward the 
north, atl!H’kii<l the Heriimdii Islands and the ,yiiintii: coast of the 
ITiiiteil States; nthers, summering in the soutli. infected the Giiianas 
and Brazil; then encircling the South American Conliiieni. set iifam 
the riicific ports. .Sugar-laden vessels from t’nha carried ihe con- 
tttgimi 1o the mnrilime cities of Enrope. In the eighteenth ccmfiiry 
slave ships returning from the Anlillea infected the western const of 
Africa. 

Most of those epideniics, ernainitiug from their original Mi^xicaTi 
center, were extinguislied on the sfxit only after disastroii:^ ravnges. 
Bill at other times the yellow fever, encountering in the new conn- 
tries i-onditions favonibie for its development. estahUshed It-sclf ]»r- 
inanetitly in an endemic state. Thia is what hajuieuetl in Brazil and 
on theCOTSt of Africa. 
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4’liiii3 e^ilnljli:>licrl twm >e[-aritlatv whirli in 

their Tnm \\tu n^w uf i'[iiliiitiori— l\m l^rEisiilinn Houni? and 

Lhe African source. This African soiimv u'hit?h ihitijs, as 1 have 
Siiid. from ilic miftdlo of the ci^litecntli century, is Wated in the 
Otilf of Ivuineu HwIwihmi ihc innuths of the Xi^er uiid the Kongo. It 
is pars icubrly in the ivgion of Sierra l^iinne that llie jx^rmanellt eii- 
Jcniic cliiinicter of tlie iiifiNj:tii>ti is clmirly rnanift^st; from here 
Innc tEidtjUcd iiinsi of the rpiileniiics wtudi Jinvo nivoged A frit*^!!. 

The iirHSiilinii ^a^llrl■r is of jtuirr recent i.liitE{ it ^viis esUihJisjird in 
the midillc of rlie niiietmilh ttaiUiry* In n single ship fmm 

Xew Orlcaii.^^ ihc /{mmJ/. (>ronght yellow fever to Hiihiti. llnic 

City nnuther vesstd* the Xarurre^ curried U to Kin dnneiro^ when^ it 
foiinsl all t!ie {‘orjditi<»(LH ncftessary for Sta luitiirEili^HSilinn — a low. 
marshy groiitul, river dejKiiSTts* tin inteniie iinA \ui exi.'ossive 

humidity^ So t!ie chsi^usi* t<Mik pennunent tool its uii enclende; it 
iH^inic a natiunEiI diJ^aae, Finiiliy it hninrhed out frotii tliin new 
^-enkT towani the interior E^oiinlrk's^ foUioving^ as iisnul, the i-onrses 
of rivers* Tims wus pruHtiieeil tlie i^pitlemic which in during 

the war wiigiHl by Brazil agaiu^l Partigmiy, broke oul in AssiimiiLton^ 
fHi the Parana* K'jitUi kih>ineti‘t^ from the ei>ast^ luid with JiO.OfX* 
vienni.^ spread its far us lineiios Avrfc^ 

Europe in ha turn has iK-en flie obJcH^t of ninny repeatci] Eitlack^ by 
this terrible plague. The smtherii countries Indow the forty-third 
degiw of latitude have t^^^tfecinJIy :sntrere^l. Spain was attaeke^l for 
I lie lirst lime ai Vmlh in 1700. The siimr jHH't wus infeirted fnim ITAfJ 
to then in ITSO* ixfuim frotn lo sinil from 14^10 lu 

rile epideJiiie of IS-fK^ to instead of laying Cfinlitief] to re¬ 
gions along die roasi cliiiilaHl die i.“onrse of the tbiadalquivir and 
gained the interior wiinirvj il spitaiJ to Andalnria and fell upon 
("aiahmia, with a totnl of 80,0fK) vie lims. Jn 1^12 Itnrcelona weis in* 
ief led by the ship (r/ fjHf/ Tx/rr:, IniElIihg fi'oin Tlabjina. an<l i20.0flfl jht- 
Kms perislEed. Another epidemic bnike out in I^i.siges in Ih'ZS* 
Krom this date there is imlhingto mmlion except two i“elalively riiil+l 
incursions of the phigui^—rpiie in Itumdona in 1870* ihe Hsa^iul in 
Madrid in 1878 u|s>n the mum of a Ciibim regiment* Porlttgid was 
seriuEisly atiaeked LihIkjii in 1720, and lighlly in 1750 aiu] Urd, 
In mn OiHirlij WEIS die seal of an im[:KjrtaiU opideinie wliich* brought 
by two shi|w fixaii Bniril. killed 7*000 persoms, Italy, since it has 
little iiiaritiine ndatbn with the centers of (*omainiimtioi]* hits re¬ 
mained alnu^l eiilirelv fmin the plague. Xeverthelefts in 18^*1, 
rt I lie time nf tile Spiniisfi <pidemi€\ contjigioii spreiuling from Heif- 
cx^loiia tn Livorno caused the death of 1,500 p^^rsnns. hi u 

patient arrived eH Torre Annnn/Jata and JM^eaiiie rheernter of a siieht 
spread of yellow ftwer. 
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i4(t iititrli for tilt hot uf Kiiropr, [|i tlir twrv triiiiH-nitc 

ngioiis of KrikiiL-e iiml KTiffltimi norlli of tln‘ forty-tliini jHimllrl 
then* liovr fri>qiii-iil!y Iwvn yi-llrj«--fL'viT wish's iiiijioitoil liy ship?;, ion 
ni'Vtr II it‘ul t'liitlL'iiiii'. 

In Kraiiri' llir r*1up ((ii(iiiintfni‘>' of Marsi'illr oiiil of Ifroft ivtvivrd 
patirnts iitllk-tiHl with yellow fever in IStJti, 1«04. fSOT. IftLM. im, 
mi*, luiih Inlor, nifuly .-wry yt^iir From ISdt 1.. In envl] nis*> 

I he vi-orknicn iMii|t!oyo)l in iiEihiinlinp I In* vtwM.'ls were infei-tetl. Imt 

there wiisj no eoiitufriuJ] UHlion?. 

Till! inei<lenls iit Mar^'ille in IS:*] nn.l at Saint-Niwnire in ISUJ 
lire e^iHTiallv itilere>tiii|;: Jlfcsrs. f.'hiinteiuflsse ntni Itorel Inive shown 
how iiisti TK-tive lliey tirt^ 'iVlille Spain was violently inf« t<"l ilnrin;; 
the siiiiiiiHT of IS:*], tt lirifj. the .Vifv/tui*. left the port of Miilayn'i 
iHiiiml for Miirsellh'. i'lMiii I In- ihiv of iM ^h■|^!lrtll^^^ Au-riist 'in. ti 
yeltow^fever t'ftifRt h(piir.l. Dnfiii!; the 1ii|j ji ri-enml ease 

hTOki* out, Jiinl on .Seplenilier 7, tipim the ships arrival ill Miu-si'ille, 
tlie piitieiit wns sent to the hosijital at Foiuejpm ami I In- vi-ss.*! Iiehl 
ill tile i)U!irtiniiiie biisiii* tJlher vi-ssels to flie tiniii(M*r of "lOi liiiiling 
from siieh lutitilries iis Tunis, (.‘ypni.s aiul AtexiiHilrin. w here yelhiw 
fever liinl never existed, wer.- imKiiv.l nUmfr the iiiuiys of I lie Inisiu 
atnl kept strirlly a part wit liont ihe least eiailiirt with eneli <ither. 
Neveillielei.s earns, of yellow fever hmke out aruiintl tlie hiifr. even in 
the (|ininintint' hisiii. Frotn SepteiiiU'r 7 to OrtolaT i, iiiJ iK'i’Sous 
Were iiifwteil. 'J’hoHj were soiin- sailois on the iieitililM.i'inii ships, 
Mitiie liealth ollicei's stntiniiud on Iwmrd for their siirveilInner, nml a 
laWer workiiifr on n jiontomi nnchoml a short ilistaiiei* away. 

It was H mutter of snrpt ise thin tlie ilisi-ase tsfi rontagiciiis on 
iHHinl ami in its ininiediuto viriiiily was not n>ntn^l<ms from the pa¬ 
tients trHn.sferi'ed in tlie hosjiitiil, nor, ns in I lie rase of the workinan, 
in thi-ir houses itt (lie dty. No ciisf of luiilafrion in fart oritjimited 
either in the liospiitil or in the eity. It is noi, then, the siek nnin 
Ihmsidf nor Ids elotltiiif:. nor liis linen. Ihat life the Vfliiejis of the 
disi'ase. nor <*vepi the shrontls of the iliHiniseil otu:s, hut the vrhielrs 
are tlie niOHiiiitoi's, the lionx'hold iii-si'els, %vhirh of their 

own ueeonl wntnlrr no more thsm n few Inintlmi ynrds from (heir 
hirthpliiix*. Ill the pn-'sent iiistaiiee the hmilin^t place of the infee- 
timis nicisipiiiiK.s, their home, wns the olisenre t'ornors uf the .“hip 
.i'ovdfmi. 

The ejihli-mh: of tsiiiiit-NiiKain' in IWiI furnishes un aiiitloy^oiis 
exmii]ile. The ship .line-.Ifftr/c sailed from Iliilniini .Time IJ ami 
arrived at Saiid-Nastaire duly 2a. Nine s;iilors were attaeked with 
Vi'llow fever dtiriiifr the voynee. Imt they liitd nvovered. The “hip's 
sanitary eomlitioii la-in*! pood it was ndmittiil to port. They ojamed 
the hold, the haunt of the iiist-trls, ii veritalile Im>x of Pamlorti. They 
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iihlofiil^d the airpo aittl procmlcKl to mnke nepnirs, rrej^^nlty 

cjf yellnw fever develujKnl uinotiff the workmen, the mix-Lniiik^ 
the people ibvellin^ hi the vieinitv uf the itifi^cteil .ship, b'rom July 
2rp to Aii|^iist l\u Ul iiidhiJuLib wert^ iitliiekiHh I’lsr epiilrniie of 
whieh the Afinr-M/trlr \VHS tlie renter sprisitl lo Use iieifrhtwrinj^ 
vi's.siJs, iiiicl 10 ni'TV ciiJrtsi bixibe mii mnn- ur le.-ss lurJily sifter tlicy 
had left port. 

{vrij.dLiiiil iii in the srttne (x>ni|itioii as Krmiee hi nsijx'el to yelbiw 
fever* The ports of Fsihiionth, Honiliiimploii, siiiil l^nidoii liii vi- lijul 
Severn! outbreaks of she disease. E^pidenihi^s nmy ori^itssiSe on a eoii- 
Eaniinutisl shi|), etirryini^ in its hold some Stegruiiiviu. Thtwe in- 
Hi^'ts, either iufedeil when the ^hip saib^l or riusci«ptihle uf inriH-lton 
from yid]ow-fE*ver patients ilnritii^' tlie voyage* tmnsinit the ilisease to 
wli(H*ver si|tpnwlit^> thenin Some rno^|uitiK-s psisis to shtiH neur by 
iiinl make tiieiii new imiteiM uf tlie E|^sl^tsl^ 'rioit is tlie story of rlie 
epiileiiiie of Saint-N^xizjiire in |Hlv(, [t is IJbewes' the liistory of the 
ejiklemie that cKviirrinl four yem^ bier at Swiinsesu KngbnkL whei'e 
the ship //er/u, jirriviiig^from Cuba* e(mtiiiiiinaii?tl u K'lm'! of jjersons 
eoming alnwird niiil spread the fever to aiKjIhei- v^'^s-sd nnehouHl in 
its vieinity. 

I’lds is not tlte to giv'e a F^tory in iletaiJ esf iiH epideiuit,>i^ It 

in enougli Up say ilnit all the partiiailnr eii'riimstonrv^ are elearly 
exphiined by the sup|XH^ilion that the mi>si|uito is the t^ole ageiil of 
pi'^>pagatioti of tlie infei^tioOii j^thi uiu] by the hnowledgo of its mode 
of life, its iialphs, and Us dwelling places, 

TL 

WliJj liH!^ U*«ni saiil <pf the guo"t:iphleal distribution of yellow 
fever has shown the teioh^nry of ihe to rsiTitiiutonsly 

on hi nib Ti is seiui tInU its piogress Ims b^en steady since the Urgin' 
niiigofthe sixteenth iientiiry. ('un ue tell where Us onward rnardi 
Avill slop unites srientitic hygieiir intiTVeiii's to luit it short! Should 
we suppose that it will mitiuue indefinitely and thiU the |H^t w iili- 
out I'essation will overrun new regions as navigation is iIevelo|MNl 
and ns r online rriid relLiticULs are luu 111 plied with I'uiitauiinated i-onn- 
trii^ i Finally, wdnit are the c^amtries ineiiin^-d in tin* uouv or It'SS 
nenr fiitnn*? 

[t is easy to answer these i|ni*sticjns. It is enough to translale the 
stilt einetit into a hinguage r on forming to the doctrine of j>ro|>AgatioEi 
of the di:=ease !iy the mosqiiito. The yellow' fever will In; iuiplanliHl 
wherever the Slegomyiu livi,?s and nu]ltiplii*s, or better, w hem^ver it 
h capable of living and moItiplying, lly a happy ehama' for Eiiwt- 
peon eoimtrbsf it b fouml lhat this S[x^-ies of moMpiito ran live onlv 
ill ronclUions of high icniijerattin*, exuelly udapted to the atvuiiipUsh- 
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jiKHii of its vitJil fimctioii.H. 'rln' jif'rffct iiiwH’t istu sul^^ist only iit 
II !oin|K'ruliiiv Ix'lWLKMi no iiiiil HKT^ Ih-Iow no" il U iMirulysttui, 

... it «t I’liV il IIIOVL"!^ with ililtkvilty. li biUv with 

uiily siIkivc 7^l^ It iimtM liolAvwii mnl «*»% hot tli^rp is ftT- 
lilizutioo only v''li<'U tlw^ tuiiijw'mliii'i.' TiCn It hiVT' ilw t'jiJF* 

in tin- Wilier wliri’*- it tires, in wuier of (lower V!is(*s, jiuittsi-s. 

IhiIIIw, tulfc., iiinl (tinks, hot only when tlie ti>io|ATiitittv is fniiii 80 
Ui WH", 

The eoi 111 it ions of ... tliw iiiv mil less ripirmisly 

proeise, 1‘lie Jeveloliiiu'tit of ihi* Jitol tin* htitelilii^,' of the hii'va 
ileiLiiiin) u leiOjj(*i'iitiii\> lietwii'ii Oy iiiiti t^*i"—the Ih’t-I is nt H'J'. .\U 

Jmveriiit; oiitler itntl llfriire slums ilstOf hy ii ^'i-eiiter or less retiinlu- 
tiiiti ill their ileveltj|iiiieol. Ttie lurva k ii(|iiiitir. Us i%<s|Oi’!itiou of 
oil- oh lip's it (o fix ilM'lf tit [he siirfiice of the w liter or to rise fheix.' 
tfi swh^lhe air ju-rimliitilly. It ilevihips uormitlly iiitii ii |jerfiM:t. 
iiiM'<i't ill ji iiei'iisl of iiiiti' ihiys, |ii'cfvifltsl th*' teinpenilun' ttl iiif?ht 
floes lint ^ii Is'liiw Sll*'! ffiherwise tile foriiiiUloii of the vtiup'il iostH-tt 
fojiiihle of milting oiiil of re[innhK‘iii{5 llself* is jirohnip'il to forty nr 
even sixty (lays. 

To smil up. limn, it ttji|)eArs ilnit the yellow-fever tiiosi|i|ito oiitains 
its riill iiinl ri'ffiihir vtliil flevelopmeiK (mly at mi ii vet age teni|jeni- 
lure of Sa", ami 1 hilt miy lowerio^^ uf the terii(ieratins' ijlijht or day 
renders less ellieieiit sotiie one of its iiliysiolopenl fiiiiclions. ’rltis 
fktii is rottHtspiriil ly of (lir flrst im port urns'. The striet ilt'pendt'iicp 
nf the ni(*si|iiilo on te in pent Inn' ctiinlittonH is iiti essentiiil fiu't in the 
ifilerpn'tiilion of I he history of yellow' fes'er! it is the key to all its 
mysteries. The istejintnyia lussh plenty of heiit iind of heat stwadtly 
n 11 ll I it it i tied. Ai4 soon ns the ten i pern t tire falk, the iiisei't's life Uo 
isiiiiL'S eiiiliinp'i’eil. uml nt nt) ' it is lieiiiiniheil nmi Msnii ilies. This 
Kiiiihilive insi^l iloes everyihinir in its power to imittH l itsi'lf from the 
iiicis'flsi itfr ehilJini'ss of the iiir. mitl ils iiimh' ol liviiiiU oifers the loeiiTts 
for iloiofT so. tl is praetintlly ti fellovv-lumrih'r with iiiiin, nmler the 
sunie roof. U is ii iloincstie ttiiliiiiil. like tlie Iioiisf.' lly. Whenever it 
is etilcl. il liiki's ivfiip* in kiuhens, hathroonia, iieuted Ixslruoiiis. in 
liakei'ies. or in other iviirin phiri's, < hi ships il tvmls a hist resfirt 
I'hiiie lo the engine rofiin, iiuiir the hent piiies or snmlie pifKis. If the 

... falls ln'low nil", if Ui'omes torpid and ..ik'd like ii 

iitarniot. 

These roiiditiotis tii I heir ripJiims iin'cision am. so far a.t known. 
].aHntlhir to the Sten^umyia llmioiio al! inosipntoes. ami explitins 
many feiilnres in the history of yellow fever. I shall nieiitiim 

!int one. This relates to the |wi'nliiir ... eiijoyj'd iiy the 

inhiihitants of retrojadk. in Urusiil. I'etnipolk may U- etilltHl 

the jtiiiiilarinm of liio Janeiro, It k a uintniry resort W miles 

.■Hi itn& — ati 
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fmiii ihiL* i"ipit 4 iL ill liu ultUudu of il.BCN'J fc?eu l\ w the rt^i- 
uf I hi- \vt4hUi iIu jji>puhttioii-^Lhe (liplniiiiit ie eiiri^. the 
ptiiivi|iiil nii-rt4uints, (iuimeiers* jirid fii>vi>n5nient ylfii:iiiK 
iii^hlfnll Jill thei^* tiike the triirii for the elevHteil re^non, where 
lliej? liiiH hmein^ iiir lUtih healthful sueiirity. Pelni|Milts in fiiH* 
free fn^in yellow fever at. the very time wlieii Hiii in willi it. 

»Tid vet lielweeii the:^ tw^o pl3H!ei> theiv in a liwh' trallie ami I'OTisLiint 
relation:^. Kveii iimre* some yellinv^fever patients are Tfiken (here 
for treatniLUt thnmjrimiit fhetr illness, yet the dirtenne is ii<it wminiiiii- 
eiileil to lusyone. The reas^m is that the xStegouiyia can not live in 
tinil diniatis atnl siidi as ^ane in the niilwiiy imins each ihiy |H-nsh 
irnmrtlbtely. fur the eveninjtrs arc anil ihirinji^ the ni^hl the tein- 
|.HTatiiri’ often tiilU kdiw Thert' is s(imetiiiii'‘s imotlnM- ex[4aika- 

tinn ^veii for the immiinlLy from fever enjoyisi lu this Hi as^iliaii 
fxinnlry ras^irt. It is aUrihined to ihe alUlnih- of llie aiaiVe 

si^a It^vel. Ill is is n misLiike. 1ielli>\v fever ami its inostjihtn 31 re 
toil ml even at ^"renter heij^lits than 1 'eti^ipolis. It is emaipih to men¬ 
tion the epideiiitc^ ol Morne liovip?. in M3irtinique iU-iP feet eh*vii- 
tion): lit ("iiinp Jacob, in (tua(lelon|w (l.BfWT feet): at Newcastle, in 
Jiimnira (4.1J1MI fei*| K The fact is ihat tlioniioinetric li-omlitions are 
paratiKUiiil^ 

]| IS fiimiil I lull the extirnie heat aiul himiidUy hest aihiptej to 
the wrlfsm^ of tlie yellow-fever mn^piito are iiuvst t'ornnion silon^ the 
masts of tmpiral rnirntries. The lands Ijest siiiUnl to (lie swariiiin^of 
this insert iirol to the s]>miil ol ihe |dti^i:ue form a belt around the 
earth nnrth and sonlh of the i^imitor. If lines drawai in I he iifirllo 
erii and southern hemispheres eoiTt^sponrlin^ to the forty^lhird |>ar- 
alld of hititmlr. the eireles woiihl mark ihe npjx^r and lower limits 
of the hoiiie of tlie Ste^uinyia tirnh 3iiTOrdii];rIy. of the yelhiw' fever, 
'rhe ri-;^ion taaii|iris(Hl it] this vnsl xone form wliiiL AIM, t'hantanu's.si! 
3ind Bond nill the *MnfiH-tihle territorii^r ami the mom teinfierutii 
taHinU'ies on either side of this 7Ami\ denied In lhi‘ inoscpiito, are the 

iininfevtilde lerritories," I1ie fiiHCfatu txaisideivd as 3i 

siH'i.des iTin not ln-eoine aerlimated lx\vond this ei|naloriiil xone. for 
it iliM's imt htnl that almost in variable teiufM^nitiire of which is 
jtidispimsable for the pimjser c^scerdse of its vit3il fnm-tions^ and 
especially of mjjriKluction, 

Till' iiifeetihle smiie mpres^mts the imtiial or virtual liabital nf (be 
infec-tions niosf]nitii. tt is the n^gjon nf e|iidemics and is also the 
leffioii ot jmssihle endemic or ja^rmamait eimters of infei-tion. At 
]ir(^ail iln^ Stegoiuyia* whidi is a pants nf MioM|iiito very iv>smoiK>U- 
l3in in ils habit, lii'es in wides[^read districts ihroiighoiit ihe infcJi- 
Ide z{ine. Theobald fniiinl it in Indiii, tlie Miihiy 3irdiijielEip>. in 
Jiipnn, in Afrit!a, in Anierini, and in all warm iroiintrieB wliem he 
fianted for ii. Tlie coniagiori is eapable, if nut well guarded, of 


TEK naar awatjjst vellow kf:vke. 


iU 7 

jjprt’mling over n very imvl «f the wiini»T jHjrtiuii iif tin* iTihub- 

it«([ {ilolH‘. Thus, if nn infeitefS vtws*'!. liiiviiif? on iioani iiieJi or 
iiiurelv nmsfjuitoc's erjtiiluiuiiiiited witJi the disen-i*', itiukt’r^ n twiHliii^ in 
llif iiififdtihlu none, il ihmiteiw ti wlioh? roniitry with mi vpiduitiii;; 
riii>n iinx'iiliilv the Siejjomyin. and now geiiointioiis of Steooiiiyiiv 
curry tin* iliM-nso to utbor men; tin* plaijiie proprs.-^'s. the wjntnoion 
i-piriiili ill AtiiM' iiml ill ilui’)iti<iii: tlie port, the eity, the toimtry ia 
i-ttvit^fiil. Tiiia ia wlijil InipfHniod in Spniii ut ilie tine.! of tlio epi- 
dotiiU; lit Cmiij! niitl iit IJamdutiii iti 1S04 luid 1-^12. 

The cost' ia lotiilly dilTerenl in llie imiiiftH-liidc ti'iTilori(>s aitituleti 
lM*yorid llie luiidtnt of tiiis iiiOK<iuitn, Tlie iiifci-tod ve:'^std (M’niHioiis 
only ti locn] eiddeniic. wliioli exlmiiats itstdf on the sjmt. The iii- 
/et’tiiiiis iiiseeta, on iiccoutit of tlieir setleutiiry linbita. never wiiiitler 
far fKnij tfie ship thiil houses thcin: they bite only thost; iiupriKlent 
enoii|{li to disturb tliem. At liie farthest they inovu only to the 
iM'i^jidtorliig vusuds, Sinee the elinmte is iitifiivoml.ile for their 
ivjtriHhii'ljnn. Lln'ir nivnp^s hisl only during; tlieir ephemorel life* 
iletn-t* these minor epideiiiits^ im- limited to ii sin^de sldji or to an 
iinchorafre l>Hsin iiinl viinish of their ttnn iK Ctinl. 'I'liis wns ihe eiise 
wilh tin* yellow-fever invnsinri olist'n'ed at Marseille, lit J't, Niiyjiin;, 
at .'^wtinsosi, Sind in freiUTol nt nil l^reiirli sitni Ivnf'lisli ports* File 
r<‘iisoiL for this is imderstCKHl. It ia ixfiiiisc nit of Knprhind ntnl 
tieurly nil of tsmtinoiilal Knuutt lUi' tieyond thi^ forty-tliirtl piinilleL 
mill tionsisjiieiitly the diseiise ilties not lluiirisb there^ 

III. 

This line of detiiiircalion in'twis'ii the roiintries that lire snsrepllide 
Ilf iiifeclion nnd llmse whidi are not. a tine fixed by the forty-third 
pa rill lei. has nnicb iiiiianiaiit'e in the cuinpuijirn u^iiist the yellow 
fever, (In one -side of the iKJuodiiry tin* peril is ;?n‘iit, find sanitni'y 
jiieiisiires stmidd lx' rigorous. t>n the other side then- is. so to fi|s<nh, 
no ihiiigiT at all, mul ihe subject of siiiiilntioii is very nnieii siuijdi- 
fied. t >11 either side of this entnniotogiral and puthologitml frontier 
the hiiilib regnhilioiis iiisiy. nnd slionkl. ditfei. Tiiey slnmld 1 h* made 
in jH'roi'diuuv witli seientific facta, which <-i! light eh Im>iIi tlncrv and 
prnclice. Ilow the nlisi'iiritU's diHap}s>nr! (low tlie iinnnloxes viin- 
ish that ironlderl investigators just a few years ago! The physicians 
in the MniTHnlle (|niimntiia' during the epidemic of 1821 understood 
nothing of the luiture of that disen.se wiiieh was ao frigiilfully eon- 
tagioits on shlplHSird iimi whit-li eoa.sefl to la- so the moment pnfients 
were ti iinsferretl to the diy hospitiil. .Ml is dear now that sdiohiivi 
on the United Stntes imminission of tiirMI" have taught us that then' 

fl IffH' Suilthsontiiii tlepnrt fur lliot, m>- H'o-stol; nistt tiltik'nipliy of Dr, Watter 
Iteoii In jinm'tit Snilthwoiilini ftejnul: for 
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iM Em fraiii till* iiifet-tct] tn>r fixiiu tlieJr i-lotliii]^, 

]mr i^vcii frniii llivir hill tmW by iiifecttKl" vvlik 4 i, iii 

tliiT I'iiML* taiviilUHiifd. wt'iv i.-t;>iitiikir<l on :i vywuL WhiH ii it 

lo ypiEleiniologkts nf that time that of tw«) dims—Uani^lnm 
uiiil — mu* L-kiiii nmi iiew*ilitMaluT iii^jiiiititiy iwid ohl Ji 

the fn>it wliirli was vidtetl liy tliy yn 4 luw’ fevi?r, whili: (lio 
reiiiuiiiiMl ijiitonehiHl. Tlh'rt' is no a [ieuikIox foi- u Jjo 

kELinv tliul oEu* dty is oil Llir iiiullimi iind olhiM' on the .^oiitliei^n 
side of ike frniilkr tliul limits tho hahEtiit nf tlio L-oiiliimiimtinj;' 

Tim fnrtydhird imnilLel slrFb<.'> lim cimtiisent nf Hhn'0|>i^ at FiTml, 
ill %^|KiLh. follinvs the l*yiXMiiii.\s dis^ruts^ m>ss*.*s the 11 Veres [skiiuls 
Muw Xtaii>iejlit- To the lid^blH iif t^L.-^liuEiL in tltsJy; it kiivi^ Menv 
il neLiiJy stil of Simiin the southern liulf uf Ibtlv* ami of tlm Kmidi 
]Hi>ssi!ssioiis pjii't of the llyervs Ishiiuls iiml ut Coi'sictt. sliiiulit 

\w taken in LlmH'iiii^ Eo jiiiy niie <if llll^sl^ is[unilH aiiiy h^rcaii:li roluniLtl 
eoEj11 ai 1 ] Ees n- 1 11 r11 i u f itjui ye! hi w - fe ver l-ou i i L rie-s. 

The inh'otiljle ruEintries, jiossiblii prey for i\w iM-slik-iio*, tsuaprisiv 

iLs iii^y W S4Hm* a ^^ons'nlenibh' enough jiortion nf Kili-o]h% the wlitiht 
of AfiiraH a liir^^e paid of A-siiu of Aiistnilia. uml tlir iH't^aiiiir ishiink. 
Ileiii is nil iiiiijiriisi^ eiupire liiai must Im watrlieil. It will iHtrtHEie 
iiiiji'i! ami Jiioiv fonniilabkn it.s tlii-eet I'ldiukHis are multiplied witli 
liie iiiJl'eri^iit emloniic rr^ntoi's cif Biaxil^ the Anlilles, ami llo- (iiilf uf 
(lEiiimit. Tim intliii^of the IsLhiiiiis uf Peituuiijl, by o^ieniniv tu the 
jdjLp^iLe IkdyELi*si 3 t si ml the Asiatic world* ini^dit vVQUiin si miiiadug 
duller. 

Tie': way to pn-veut ihis rxleusiuii is in Jiilau^k I ho npail of Iis 
|>rup;i/T>iiioin the Ste^iJUiyia* hutli uii luiul aiicl seat iiii iLUid by trying 
lo piii'p:^ tlie ejulemin c.vnU?rs wdiere the insiMi Imhhiiik^ iiifeiiiuiis^ 
Sind <iii hy JiilemptiEi;; Xn destniv thi* iimsipiitu itself in tht' ships 
ivherv it tiuds jefiip*. 

d’hn^e si^nil vieturies hrivp Ims^ji ^jiim^d over yelhiw fi-vio" sliiritE^ 
tlu^^ kiler yesirs —In Cuhsi* fii l^raxiL siiul in Jkik]ii\ in ^Vi*st Afim^a. 
Tlie lirst is the must nsemonihle tjf tht^^ events. It is tlie piirilicsition 
of the emli'iisie etniEer at irLihaiiiLi. This iMfinriril in ItiOl, during the 
knits'd SiieI^!^ iH.^ciipution. The dully pres;s in i^.HEntli'>^ urlielis has 
r|>n.»jul I he didiiils+ Wi'; know tlnii Hrl^. Tjt^iinir!! ’^Vood, 

erin>r of ITnhami* one line day llnit the phi^n^ should be 

wi|>esl fiijl anti tin* mtiH|niltM='s: sk^ytrtiyetl ihroii^ioiiL the eiitiix* eity of 
IlaliLinii! aiitl ils stibiirlis^ and we know tlnil it wins dt>he. Pridst* has 
ri^jhtly IhH'-n driven to the spirit of d«'isit>n, nf iiitivily\ td t^nsn-uy^ 
it I It! even Draefiriian ri^tir vvhieh Eittetitk^d the exigent ion of fids work* 
It nunsiiiiid LO point out its wisdom, its exart LOiifurmity to scientilie 
fclieiirUts, 
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This is |j|w 3 H^ly wliitl the l'iiitL'i.1 Stakes i-iiiiinjissiiiu. ii|>- 
[xniiEprl I in- ypur Ix^forp. hsid jusi proven. It Uad sliuwii LhzU [ill tlip 
ij.|hpr siiji|H>stsl aiUHP's ciT ^viw inis^imiry; tlml iimii 

iHmUl skpp in tlip Iwd <if n sick juilipiit nv nf niip ckwosi-tK n^ijld <'omt) 
ill miitLic;! witli hi-H put nn his rhulit^, Ids liiipii. 

hiinsidr ill IhuIIv v^ntilnkii rwiiis jit ii hniidil tenipM-^turp fif 
iiiid Iptiie uiistMilml by the test if he the innsipiito hik*. The 

pxtiTiiiiimtKiii tif the phi^iu^ then, lesiils to the extenninsituiii i>f the 
tnikH|idlo, Ihit ihis invtriisiiin of LniiiisliJii^ stivh i\ wily enemy seewa.s 
frHiiish Id iirst You am Imrdly ruJ si iwin of one little insect 

llnit hiix 5 fies nrnininU and yet ihey siiy you ivnuhl rid a swiiiiipy eniiik 
try nf lefriniis nf tii(r^|idt<M's tinit iilmiitid tlien^ 

%aOinw fe^er i^te^rniisyiai does hcil bix^i^d in HiiViiin|is. b Uas iu>l 
I lie bitbits of the Aimphele of (hw rnsimh. the nialiinsi imir4|iiiu>. It 
iloes lint live like that mu\ in ihe open cnmitry. bnt ilwelh in houses. 
1e is 11 i.hkiiK'stie iiiseei. [l stays Eit home* is wsirVi, mu! is sensitive in 
tiie Weill her. Like many other iiejs(|uiioes, it never "«h‘s inok^ than 
mi nr yanls uuay fi<ini its bn\Lliii;r phtw mul |tiiit3ieys only 
wlieti ils hnnie—ji veivsi^l t>i' a eurriii^^—journeys, lliere is no luyed 
In fear tlnsl I he iii>eet lusty Ih* nirrital far l^y I he wind, for it dmnls 
Hie wiiui It ihw^ tu4 irusl itsedf niidlooi's wlieu there is the iighb 
eFt hi'CN.» 7 ,e, Tlie problem is thus simplifit^^l. It is no lonp-r i\ ipu'S- 
tiim <if pn>tiH.tiii;i iminensi^ meas. It is enini"h in proteet the housi^ 
S 4 nd ils iminesliate enviroiis--the efl v suul a limitiHl snri'oiiuilin;^" v^iuv, 
Still it would la* iis^dess toraptiiie the insert on the wmg or at ivst. 
It is iN'i'iidtled to aimpiete its shorl Itfe^ but is not allowed to hfive 
olfsjkriii^. The femide is [jiwrnteil from Isiyin^' its I bis is 

aeenmplished by drsiitdii;| stsi^nani water left in stj mahV fiudens 
and household itleiiails xvheri’ the tmiHpiihi swks a bi'ertlin^ jihuv. 
lleuee the elHcniey of the measures wbidi fnrhside Ihe |Maiple nf Ila- 
bairi from kes.^pin|T wsper in Eiiiy other wsiy Ihsiii tii asveieil rravp- 
tJLeles or with si cout of oil or |H'lroleinu nn tnf>. 

The sULHivss of the meastiivs tsiken by the Amenctin physicians, 
(kir^sis. Finlay. and tiuilcnis, in IbibuJiii was eoinplete. Vellntv 
fever has ilisa|j|aaired from ihen^ t)n A|iril 4 . liU)-b the Fresidcsit 
iit the Hi^jiii'lilie of ('uba, in Ids ines^a^' to the sjuike thus: 

Tlieri' liaB Tii»t ki'ii la t'ubi ulutis t^NiJ n M3ne3e nf yelWw fever not lni- 
"rtie oiuisiry NlHeUil kiMnv of itils i^viiattuit +<ckrU(Jiry ii,nnllfJiin, wlUeb ts 
due tik tia* iM'rfwltiia n^f [irffa*lLvtaelli‘ iijeuwanfS ninl tbt- I'lfdLuiee tlK^ lieJillli 
nlllbrjrltli-ifi- 

Evenls hapiame^l in the same w ay in Bnis^iL Dr, Oswaldo CrititJn 
elinr^e of llje iir^iini^ialiijii t>f the einnp]ii|m n;,ndnst yellow fewer* 
with ecpial siimbts re [stated al Uio tie daneiixi wdiat had Ijeeii done in 
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Hubinfl. The enforeeinetit of the nieaftiires Iwgan April 20, IMS. 
The iiiortAlity whirh befoiv had a^’eragwl ISO deaths a month fell to 
a ill the month of April and to I in dune. In .rmiuary, ItlOi, Uiere 
wero rwNirtlftl only ^ dettlhj^ 

Fmm^ decided to follow these onromuging exaiitples. The gov- 
crijor-geiieral of Freneh Wtwtem Afrieii, M. Uoitiiie, adopU'd an a - 
iidnislmtioi) aiitilopms to that of llulmiin aiul Kio dc damoro, and Ins 
knew how to profit hy lliese exaniph-s. The resnlt was not long de- 
1aye<1. t)n May 2i>, inor*, nil Liuixjrted yellow-fever patient dtcnl in 
Dakar. Thanks to the preeiuitiolis taken, this dt«ith has not Iwen 
followed hy a single other ntie. The lhrt*alened ejiidenvir was 
stopped at its first stride ami lliat eohmy twvwl fn>m a new disa.ster 
such ns it liatl suffeitsl twice in lesi than thirty yeats. 
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ft}- l*n>f, I>r. llA.vss 


Sixty-two years ng«. ut tl'e twenty-first im»eting of German 
Rcicntiks and physidans ut tirat?;, over which no less a pe^ntt|^ 
than the famous eheiilist..I. vem Liebig, pn?Hide<l,an Austrian iiivesli- 
g«itor. -L i’. Heller, f^ave an luldress upon the hiiiiinosity of decaying 
wooij. ami advaiiml the idea that the production of light did not 
come from the tlecuying w-tiod itself, but from a fungus which pene- 
tmte<i the wood. Not long after this the same investigator carried 
out a thorough examination of light coming from dw-ayhig aniniuls 
and plants, and discovered that tlie luminosity in the flesh of dead 
marine iinimals anti various decaying plant substances was not a 
purely clieinicol but a biological process, aniformh' produced by a 
cerlidii plant, a fungus. That Is to say. it is not the Hi'sh of a fish 
or the wood that i» luminous, but a fungus lidng upon these and 
penetrating tliein in proportion to their decay. It may be noted 
that priority for this dis<x>very has liecn accorded, though unjustly, 
to the gifted physiohigi.st, K, Pfh’iger, la'cause Hellers investiga¬ 
tions dropped entirely out of sight, atid wen* only m?ently discovered 
by me. The priority iiinjuestionahly belongs to Heller. 

*Hy IInderstaoiling ihal the pmhlem is a biologieal one, an ioi- 
porliint basis has iMien gained for further investigations. As, for- 
fliertiiiin . It. Kot‘h has enriched scientifa’: knowledge by his bacterhi- 
logienl teehniiiue and the nietlnui of pore coUores of liacteria, the cul¬ 
tivation of vorionslight-priKloi ing liaclerifl and reix-iilly also of lumi¬ 
nous f IJ tigi Inis been succesi«fidly undert a keii. We a m now in cundi t ioi i 
to appmarh the subject of cUstingtnsUiog lietwwo various speeifw, of 
investigating the amJitions for himinosity, the nature of the light, 
ami the problem of liglit ileveloinnent, Tf we oxeinde light develop¬ 
ment in the FtrUlhu'^, which are sometimes referred to the animal 
and sometimefs to the vegetable kingilom and whit* play an im- 

*TrftTwil»tbti of Die TJtbU-nwIctt-liiiii; Iti iJtiii IMIrtimi-Hr v&ti Vnyt. Pr, Hum 
Mollscti, LGlpaij;, l^sTi- 
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|x»rhii]t iijirl in tlu‘j^trikiiig of iiniriin/ uikI 

if \vi^ i^nnn- llu- ^^limiiii^r nf llowers^ (iri-l filsM^rv^nl In' iln^ 

of Liiii]jriii^+ wliieb is ntlrilnitjiUlp lo iiii mitirely tlifToJi+iil 
ii y jihysi^iil iyut\ ilikI nitirsl likiily to ilu* i4'p]>far- 
niu.rt> of St. Kirilins fux\ nil ll;rbt-pr<nlitc:i;ii^ (tlaiits may \ye riJinl hi 
ln.^lun;»: Lo Uk* Futi^j i that ii^ ki tin- Hactena uiii] llit? tnyorlial Finish 

III ortkr tu avoid TiiisutkliTslaiKlIh^f it may by r^aiJ that in s|Mruk- 
iiiff of ti^lik|inK.lndfi^ liljintii 1 n-fyr invarialily So tlKW jjlaittJ^ w liiah 
of thamf^^IrcH |>riahjtt> tlio li^ilil* tlnnr mvn ainl inu ndWsi'd li^hs. to 
i.v]nyli JttttiT |ilioiit>iiiimnii an' In Im- ri'fiTnnl tliy wimilarfid irhlysiTJu'i* 
of inaiiy alj^a^ tlii" naiinrknhly yiiieriihl frlyam of tlia liiiiii' 

nous muss and ihi* n‘rtyi"Suni. liki" liijnid 

gold, of tliO h’lngvllato, /7rrf>/awy>Ai//fin rffmfitt/ii, I’liury nty iu 
round TninilK'rs lliiily iiitfun«in kinils of huytoria ninl uIhult Inilf as 
many osIkt fungi which havo l!ic |Hover of hnuinosity. Jf wo cum- 
parr this to llii^ ct>in!nia-d riunilM^r of o?iisting [djtnt they 

doLtbtluss a|j[K‘ur as a very -sniall |iiM|>inliim. XuviTtJudrss wo itiv 
frt^jiitmtly .-^-nri^inniluLl wilh Jiiminons olipx^ts in niiTtfiv and rvrn in 
lliu liuusi^htild^ Ir"filli.si“ tain oin-s uf tlus-ir liuhS-pr^Hhieing fnngi aiv 
ajimng I he most (tamiioii uf all pliintH. Of thusi:^ j will give u I'oiiptr 
uf rxHin|dys, 

Until rroontiy lunnino^ily in hnlehors" mtrat was txaisiihmsl in \n* 
a sjH^'tadu of nii^ cstairruma', u enriosity the eansc of which wnis un¬ 
known Lind tjir minlitiniLs prodiiditg it infiiNineiil. When ( nndrr- 
tuuk an Jiivc^tigution of iIjc malSf-r \ tai-knl proj.M*r JiiatiTjal: [iiid 
although I i-umniiinieakd witlt various jHsjpIo and institutions wlioii" 
InmitioiiP miuit ivouhJ Ur must likely In U^ found, not a singir sproiiuyn 
was sti|ijilitwl to Illy for fully (w o years* 1 wiis alKiiit midy lo ahaii- 
tluiL the iindrilaking i,vlieii I he idm mmu |o tiU' to extiTnine mi'iit 
sijpplird lo me for lioiistdiohl use, und In my astonishmyiU it apia jiryd 
that stieh meat, kept hir frum oiir to !hiiH' duys in a l oijl tx^giiii in 

mony instamre^^ to spuntanwjLjsIy prmtiK^e light, hi folhming up I he 
miitter I foiiinl that the liimiriushy ninoli more fit.H|iieinly tKx-Lirryil 
if ordinary Imlrliers" ineai was sfi immers'd it] a tl [H«r i"enl solution of 
.suit that islK>itl one half of it rtmiuimHl out of I hi- lujuhl. Kxjieri- 
ments with meat eurrieil on for three months ulTordeil nol le^^s tlniii 
ft? jawmit uf tiisesof Inminusity; tlniiv experiments w ith U-ef alfonled 
89 |>er eetit^ ex| w^riineiits wiLh Ilurselk'sh tin per cm t. 1 Sy nlenrm uf pii 
cultures il was rlemniistmtod that the cause of the Inmiiiosily wuis 
inrariuhly the same inteiist?Iy luiuinnus baeterlnm, nninely* /f^u-tn-irfm 
I Culm) MuUseh. As ! luive carried on iqmilar ix^searclies 
for a mtiiiU^r of yiairs* nut tinly in the city of Pnigia- hut iti other 
idlies as well and w ilh essentiiilly tho isiinie resvdts, li can In- statiKl 
that tile sjjontuneous luminosity of meat is in fact a cpiite i^>n|inoii 
occunx^iice. 




TUv *if ill is Ll<*A"c?Ui|HiieJiL is 

CfUa ut lliu wklt'ly ilist |■ilHU^“^l l lii* fcijMniTia. 11 is fountl tm 

iiietit ill tvfri|;iniilurs. in in hntrber in fin^t, 

it iiiiils iin I'liimtiftt* hiU* OEtr kEtcheiis when.- iiuiit is nsuailly [>n'[>iiriHl. 
lu>r in rin ntlior wny rjiii wc ex pin in the fiiet tlnil iiiiitty ^[KK'iineiii? 
tif inent dispitiy the |M>wer of sjj^iiituiiisiiis hiiiunosiiy. I Jnivv tif fjite 
eoiiie iipisn niintlieir form of liglit prixliieTioiu \vhieh. iilthou^li of com¬ 
mon tMH-urn‘iiciu is |>ritctic.i3iny nnkinj'Wn. t refer to from flfx’aiy- 
iii^ h-iivi-s. I hiring walks taken tii ni^ht in the I'rojiies-, osjHariiilly 
ill Ja va^ 1 frr«|iieiitiy fcnmil ilic ileml Iwivcsof fffiinhtiMiK 
Afffftiii* siiitl ntlirr (Jams to Ih^ InniiEious In the tlarkiies^. ih\ ivtiirii' 
iup; to KMro]x^ with the ex|H'i'ii‘iices ^itliefed in the rro|iics* I liMjki^l 
into the siune siilijiH'l on native grr^imi.l iimi foiiiKl that luminous 
iloatl leaves cif the nak ntnl ban h are <niite oominoii in miiltllr Kfcm>|>e. 
Tlie ti^Livi^ must la? in u simiewhal iiinist iioiahtioii aiul U* s^inie extent 
tleniye^L Such leiivt^* c!sjx-< iany. as ilisjvliiy iUi iicetnniT of iksay a 
snniiovtiiit yelliiw^ish or □ shell color or slniw spots of yelJnw uticl 
liniwij f^ive a particularly iKMiitifnl The huninosiEy is usnully 

UhilI. ijiri'ly over tin* eiiliiv surfait*—ii u lilted soft. steiiLly li^hlp 
UiTi^e Iilsn tiir Iniiiiiioiis iaiise is iiol (he leaf siilistitiice, but tile living: 
fungus w it hill \U 

ArtronlitifT tn my own oh^rrations* nn inconsitlerable ja-rcTtitaiie of 
fallen oak aiat lK?tn*li leavi*H are luminniis in tlie Slimmer lime: and on 
itll shies llie Jlimr of llie forest is ilhimiiiaieil w ith W^hi, f*?idik\ inrlecMrl, 
bill easily ileieiteib !Iiih»rtunately \ liave not as yet Ikvii able to 
isolate I lie fnnfriis wliieli prisliKV-s this lirflit of ilmiyiii;r foliaix^'. 
Hiill 1 have entployisi witli ailvanhi^* the iiietluHls of piin* eulliirt^s 
w ith I lie fun^vis. ijriHbicin^ li|^hl hi w imuL aiul thereliy hjivi^ 
m 7 j(H] in Atfftrttfm wo7/h pm and Mrjiy^Iitim ii- I he twci fmi|^i w'liii?li 
vviili ns most frei|iienlSy laiisi:^ this ]nininoisit 3 \ At the same time it 
liu.s evident tluit f-erSain ervptii|^ams '^eneraltv caiiisidered 

IIS liiminons fun^i^ sitrli as Xt/hina If must lx* stricken mil 

of the lisi of the riiotomytvtes. ami to this may als^ adiliai Tru^ 
ptnL 

Th liitt hrhntt phmphftrf tfrft (("ohn). Aloli^h and Mycelinin ‘r.v ” 
(necessarily so railed nt ]jn*seiit. as des-fiite yeaiSi of eiiltivatUm it has 
nol vet me si?ciirt*d two rtunarkably valiiabh* e\"|winieutal 

ndjuiiets for areurately slnllyhl;^ rJevel opine til in a definite wtiy. 
laH-aii^ of Elieir relatively j^owerfiil intensity" of lij^ht and the im- 
ii^iitially' )oii|i pi*rii>d thal the\^ are hi mi nous. 

Lnniiiujsitv uud the jrrowtli of himinoiis barterla are de|>endcnt. 
iiin on^ i I ler l h ii ip^t • ^ I ''rrt a in sa 1 a in.l o rjuu n ie siibst ai lees^ 1 abl e 
siilt plays 41 pripisdneni pari in tins n's|KH U lliai us u rule these 

bacteria ah.; marine^ and for this reason fair writ nf lable salt is 
generally added to llic cidture medium, The ;=alt docs uut serve as 


LiMiiyitisiTV ly I'LAyxfi. 


a5J 

fi>r>[|j but mlLiLT {HTb^riiis tiii ii^iiiotk- function, by renOoring the 
culture uipdiiiiii mure ur ieiw IstJrtJiirjtiiv to the cell eontents of the 
bacterio. Other suits can in the simu- %vuy rejtiuce table sub;, ,ia 
|H>tassliim clihu'ide, iiiagnesiinii tdilorirk'. oilcium chturhle, iMitussiiim 
uitnite. [K>lassiiuii iotliile. imd |HjtiiSiiiuiii sulpiitite. In fact. I have 
the iiM|>n.‘ssiu'U that pntiis^iiini nitrate is luore active lu causing 
I (in I illicit V than tlie such as soiliiiiii and [jotassiaiii 

ihku'i ill's. 

\V« uiv iiuU'btcil to Ibtiji'riiiek for some exluiustive ami valuable 
iiii-estignliuiis uimu the relations cyi.sting Ix-tweeii uiitriment, lumi- 
uiisilr, and growth, 'rhe iiu-thoii tif Iiis in vest igat inns is essenluilly 
the s|ireaiUiLg u|w*n thin glass plates of gnlaliii i-oiitaiuing pliuto- 
bactci'iii Mini supplied with aii cscesis of iiittriineiU. When it is spread 
out as II tliiii Him tin- Imcterinl liclej rjiiickly becomes lumiiunis. .Vs 
Sfjon. ht>w«vei\ as the excesi of iiutriiiient is coiisumciL the light 
ecttSDs. If now we add to the geUitin a sulsstainy! the iulhiencc of 
w'hieli on luuiinosily utul growth we desiri! to test, it dissolves and is 
ilisseiiUTiatcd in n riivle iti all directions. If this added subslauce 
is a nutritive one foi- lumiiioitLty, wc see, frequently in a few scctinda. 
the aiv*a that was ptTecleiJ growing luminous. By this method 
bacterial fields eshibit reuclions of astoiindiug delicacy. Ceiiaiu 
inuterials, preeuiinehtly Ichulose and glucose, caiiite the field to grow' 
liiiuinoiis ill a few secotids. In tliis respect thn |ihotnbiict«ria react 
ivilh ao uiiuutc u quantity of iimtertal that Beijerinck saw in tViese 
reactions an analogy to the Bunsen. Ha me reaction. In one simse 
this bactenol reaction is stliarrior, in that it continues lonpv. 

The liinilnous liacteriu act in various ways with uiiitGrklB tsmtain- 
itig rtirliiiti and uilrop'iL line class, railed by Beijeriuck Peptou* 
bucteriu. tiiids tlie iiLiji’s.silies for growlb and light developmeut sup* 
plied in peplon nr some albiiminoiis uiaterialt tbe otlier cliiSv caJlctl 
by him Peiiton-cni-lmudmcterin, r«|iiircs at the same time the pre«- 
tnee of iiialeriiil containing i»ptrui to supply the luax'SHary nsygeu 
and also carlKHiaceous mat ter. which is ju»l ne«asarily fm* from 
nitrogen. 

If the milritivc material is well udnjitci] to both growth and a 
nudliplication of liiiclerlB, it will ruiiiie not only liuninotis fields, but 
fields of gn>wth ealknl “ aiixanogranirnes," cliainctertxeil by the in* 
jnmienible colonies of liaderia thof develop fur more rapidly in 
the held where the materiol has Imi'u dilfused than ouLside ©f it. 
Betjcrinck calls such mitritivi> material "plastic." Ijutuinous .sub- 
stances arc uniformly [ilastic though the reverse of this is not iwH’CH- 
sarily true. From this the import.ant fact follows ibiit light devel¬ 
opment by the luminous biictcria is not ticoeisarily vonnetrtcvl with 
cither growth or ccsplration. 


LFMlXOBlTV isr PLAXTS. 
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iias witli Hltility iuifIi? of the iTiminons hae- 

(erisi for livlectTi^ic the nuH riiiiiute ^iiiaiitity of im eiisp,yine»* 

Tlie fotli)Avin^ e.vample ^v!ll illustrate lliis: He takes advaniii^ 
of the fsief that Phot-nhurtrrhfm pintJipfitnYi^rriiJf ilisjihiyri Hf^ht uilti 
iTialtnse^ ^eliile P/itif^yhaeterhim Pf iif/crt doer^ nut* 1 fe nsi's a ihvir- 
oiiplily cuiiked mixture af water roiLtniniiip' jmt cr-til of i^lntiru 

I |XT cviki of |H^|itoiu iitiil mie-fsiui'th la-i' <vni uf |Mitiito stai-i-li. I'o 

II iJitrtion of this lie udth iiii ext-^ess tif Ph^^hfffitrtvrttfm tr^ 

iirid to the rest tlie smiiti of /'Aofu/jutYey’Oow /y^VV/rr/, and i>iv|iai\ts 

.. tliesi' tvi'o siinihir ^^iatin pklt^ (‘<|Utilly jllimuiialiHi Tii Imth 

the stan-li reiiiuiTt^ iini huiiginK llmt lhm> Iwu-terisi aiv unalile 

to s4STete the tieiesMiry etixyine^ diastase^ If iinw some dhiista^- prep- 
aniMcuii t-’^EicIi as rmiltos^v jjauemissliastase, c»r ptynJink i^ adileil Lii 
iihese plates* it distributee itself in all ilireeliuns^ tninsfunns the 
ttiireh into iP^rajje and uix>ri the Reid of the P/totobfff^t4:rirf}if 

lliera m^antly a|)[K?flr struni^* shiiiin^r ileeks. whii-h 
hiter spread over the whole field of irrowth, while on tlie field (*t 
Ph*ifo6f(Henttftf Pfftiipn nuthiti|T of this kiiul is to Iw? seen, (ii this 
way J^/uytohitrit!fhfm pho^phort‘»f^en^ eaii be made to deinonstnile 
through ita InnitiiosiLy the pi^tsenee of maltose—^iliat is to say* of 
a diiistase, 

Kor an nnder^liinding of the nature of light development in platit.^ 
it IS ulxive all necessary to slate that the In minority is idisoliitely de¬ 
pendent njKsn free oxygen. The light is txjnditioned on oxidation. 
Tlie finest in vest ignt ions of the deittuoienre of liiininosity upon ux>'* 
gen lire the IjrilHant exis-rimeiits of JVeijeriiiek. Actroniiiig to his 
resean'lies the liiniinons bacteria ntford the mosl. stuisitive tests fi^r 
oxygen that we |3oShM«ss. Tints llm eslnmudy luinute <|iiantlty of oxy^ 
gen which iiuieeltnlar algfe give otf in sunlight by their in^iiniintiou 
of CEirlionic-iieid gas^ is siilllcient to instuntly rt^nder tliese haeteriit 
hmdnon^ If we intruiluis^ dies 4 ' gjveii ndls iiiEi> ti glass tniw Htled 
with IrMiuilloTi nintainiug luminous hacterin, tlie lighl E|niekly ilihiap- 
j>ears iH^caiise tlie bacteria siKxslily nfUiHuines the oxygen lontaineil in 
the licjuifl. If- iuiw% sneh 3i tnlK' is ki«|it in dark rmmi mid then the 
light of II maid I is idlowinJ to fall iijxiii it for a single second the en- 
lire riiiiss^ grows liiiiiiiious. The green eelbs give otf uxygeiu and this 
fahnlotJsly minute iiiiuntit}^ of the fn^ gas is snfliciem to cause liimb 
jifisity in the baetcrijip It i.s a reniarkai»ie exiimple uf the fact that 
plivsiulijgic^iil mi^duMls 3 jut only csitnpele well with tiie hesl physical 
and chemicai methods, hut plninl}*^ surpass them, and that a vital 

a An CT^J^■^^o Sft a rir™.hH't at w-rtflln ninut iir aninml by laofiafl of wliUlj 
rE>tKl lEiaterlal of n ii^rlala khul, sia'li start-li, iraiisfuriiaHl into aiiolber 
fun^l material, ^llcli as ^raia^ suj^ar. Hiastase la an exiioiole of an eQ:e^'ixjt\— 
arrua^fa/on 



IJ MlXn^lTY irf PLANTS, 


fiiitcliipn t'iifi Ih> iisc^l (IS ii fiu't(»r nt nt I lit' 

A tltfiiun^:^(rntifin nf ihv- imiitiiltiijci^ uf (ixyp'ti Ni luiiiiiinsity i*iMi 
Ik‘ ii3iLi« Ih'fivni^ II hw^i* iiinlieiK't' 'm ivaiy: A f^lsisn tiilw' 

rlu^nl sit rin<^ end. Inivin^ ji riiiinieter nf nkKiiit H tnin. iinil ii 
of 1 to 1| iiL in JilliHl tn \^'ithiii A to I em. of I lie lop with ^tronffly 
hanihinii^ lh>in|]on fbcniillnn mixed with /iitrlcrituit nr 

SiK'li El tiilie siL t}ie expimtinii of a ^puirter 
of IIti hour h>s4*s iln light ns the hucleriu exhuu?it the oxyi^erL 
ihe iijerr upi^n'r snrfin?i'of Ihn lii|iiid in coiitnet wi(li tlir siir. If* ium'+ 
ihe tnUi ch^se^l wilh ihe llmiiih niid iiiverleiL n Imhhlr of nir will 
ii-sc^:iid thnmgh the iHmilhiiL imikiiig its eiititt^ roiirM' liiniinmi-s iiml 
iip|>i’'rtrin^ in the dairkuess Jike si shoviy iiset'nding skynn^keU In si 
qiiarkH' of iiu luiur nr hriis the liimiiKisity itgjiin (lisiifP|K'i=irs, siiid the 
exjH'riinenS enn Ih^ re(Mntte(L 

Hotsinisis^ ns si rule, leurh ihiit si direet rehiiioiisliiji exists in the 
fungi lMdwti.-n the lievekipiiieiit of light si ml respirsilioii, Tims 
4^urlis Kix^nks of phnsijlioit^ceiu^ti us the iKv^'so^ry miii^^iueniM' of 
n.'.sjvtnuinii% of phls^^^plullVSl*l■tu‘e htj o/ Vi'Jifiimfhm, Bill R 

Ludwig Ini-H lilmiily denioiistrsLUH] ihsil liiininnis!^ Iiiivtertst run \h* enl- 
tivuted. uihI therefore nnole to gn^w imil hresithe willimit itny tiiiiii- 
noHitv; siiiil we run tlieiiefore rsisiiy i>rr linw I ini I si I i nr residing iriio 
Iseiiktiiri'Si thi' intensity of rt-spirsiltoii niiiv strsidily iiMTeu>r^ bill 
tlie liilrisshy of luminosity to only si liiiilteil degree* d’he ndiitioii 
existing lA*lween tighi iievelo|jiiient und oxygon is tinulogons to 
thsii L'lwi.Tii eohir ili'velnptns'nl uiul oxygeiL Most nf ihe roloi"' 
piY>iiijeiiig hurteriii show I’lstor only in ihe j>n^njee nf oxygen, us 
rsin Ix' hiHin hs gidutin nilhire^ into whirls sin infeeted iuxmIIi^ Inis 
hiH^n inlrmliKvil. Wheii the frtT gns run n-sn^i I lie burteriu. tlie 
rnlor iipjKNii"s, but drr|>pr in the grhitiii the Inn.iei-tifc,. rut otf frmn 
oxvgi'iL dev'rinp xeitfiont iu>inr. t'nior prndurtinn und ligbi [innhie- 
lion inv then^frire nxydutinn phenoinenu. * • * 

1 hiring mxL'jtt linn's ipiite si nniulwr of invi^tigutors huve iKrtui 
inridentsilJy nr diiiHrlly enguge'd Jii throw ing light ii|ion ihe nut lire 
nf hmiiisa'iity—K h PtliigiTp llmlxitizi'ivski, J hihoisf, LEidwig. KuIk. 
Tullhuiisen. IjfdinisilnL Btuji'rinrk, AleKenney, urul A'udsiHL llow- 
eiw. their iiUerprrtutinns ditfer freun I'sicli ntlier eoti.sidei'sihly* The 
further onr knowlwige of tin* snbjert is extended the more prohsible 
fippHTsu's the Idesi llnit within the is a hyjmthetiout substunsv, 
^Vpliotogiui-'" which hns the [-Kiwer of prndiieing- liglit in tlie presence 
nf froi* oxygen. This ideii nn'tdves snl>st]iiitisil support froTii the 
flirt luMiiglit onl by Itudj:iszewski thut si long list of orgiiiiie sub- 
stuiK^, siieli us aldeliyde iiisiteriuls, etherrsd nils, etirlwjiiir-urhi, 
wsiter, fsitty oi1?i, imd ix^rluin nf the jilcnhnR hiive the power of 
liimini:e^ity when bixmght into ulkulinc reaction wdth nctive oxjgvni 
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A^^ tlio li^ht priHliiml Uy snU^EiiniT> luk-i nn r^tmisil smil h|MHv 

tivjwopir |ikc^nis.-= to Elitit prothim! In' living nr^misin-s nm\ ns 
nf th*^ i^nlMnucps in thtt ]i^:T nf kiulyi™‘w?jki whidi ntt* t^npiiiile uf 
lninin<K^fc(y jiIhj in living <%'lh ( I meminii li?dllitiu fats ^ 

!i>njn‘. Hlit-inil tdU iini] ^ni|H:* snispir) thsit invesH^Uor hm coiiiit to 
lilt! fiiJLtlusum ttnu i!invlr^]HiK':ni in living <jr<^^ini>ms rnii 

vxjilajtit'd nil oxyiliH iosi i^f ihfi-t* sritiiv tInilKisL55t'iv>iki 

liHiks llio [>nphk-ni, thi'jx‘fui‘i\ us soh'tHl, Wv luivi/i. InmwiT* ns 

vH IinnJIy "pplti-ii tint! fnr. Tin* of wholbiH' Ikulzis^Einyski 

is III dll" ri^dit viMilil !**• ilrliiiitidy if wo i^mUl t^xtntrt ffoin tko 

livihoi-idl :i plhilii^ni nniti riul wliioli woiili] sIieiw I.iitnsity onlMik 

of dif^ ndL liul ti|i 111 tliii^ pro!Siil tinio tin* :iHoiii|it li:is not \n.*k*n 
siK'ttr>v'sfiiL Kiirdu'nnori% iirvorfllng to l^rtdfor. no sioIevu li^lit-winn- 
in;^ exists iij the liviii" piniit ridl, wliirli iloes imt sf|Ej!ir<? vvitli 

[Iw tlienry oil wliitli Rinbiszi'Wski's exphnintinn ivsls* imisEiindi us 
liis li^lil’priHlnrinjr snliStuiKi' is Imiiinoiis only when in roEitui-t with 
uclivt': Xevei'ilioless, I look upon dio photo^'i/n ditHiry us 

tlu‘ most plniEsihlo, tljoii^li wft at |ji‘n?:Si»nt luivt- no knoAvli>i||^i os to 
the iiutntx! of pliolooi.-n. Possilily it is u fiMUrrinl in no stniw siinilur 
to die InniJiions snhshiiKi?s pixwioiisly nieiilkiiiix:|; |M'rliajTs somedting 
i-upsthlr nf giving light iviElnuil uative oxygi^io 

'riii'ix' ui>^ fX^rtoin fni'ts wliis li uppeui- lo me to ilitwtly siip|H>i*t the 
IE leu of II plmtngen, I'lms rertniii uni inn] orgutiisins give out u iion- 
ix.dlulur liuiiiiUHis si^eretioiu uiui cxn-taiiL I'l'lJs lijgather wilJi their 
coiilenis Eire oapuhle of [mHlni-liig light when no longi*r living, Mem 
lion t^in Im' inude of /VfffhfH. oM'tEiLii of (he in?*'t’ts. inyriuiXKlH* inul 
Eiiiiny of tliv worms, A fuet of ^igniticiiiuii iintl loo link nonni is 
dnit ^ertuit] tissues iiiul i:el]> huve dh^ pEiwer of protliieiiig liglit Jti ti 
lifeless entMlitiofi, Tims ninnnsiTipl writ ten wiili the luminous mate- 
riid r>hlaini^l fmni Ai/riVj/yf iVfj/o'o gives olf iiglil when it is dumjtt^neiL 
The light orguns of hfc-e llieir luinino>it:y \vheji 

thoronghly flrietl uiul ke|>l inn vneutmi. Hukinx^ipriiing to Hongtmll, 
if lifter u yeurs time they luxi' tuken nut lunl mnistenei:l with u ilmp of 
iUsti]le[| the light ivap|K';H>s If (liter eiu|mt is impix>ginited 

witli the sireretiuiis of tvriuin myriii|HH|s, it rum after two rnonths- 
liiiun lie mude himinons 1iy moistening, ll. is iiii|iossihle in such in- 
sEntii'i» 7 i to tiilk longer uhinit living veilsor "^living tell 
fur il ih ini]iossihle (o ile:S4"ri!4 us livitig the hiiiiimnis matiTtuI from 
tin liiMM-t ttuil has lu^ni drii^l ueilI kept for u year in ii viieimm. In 
sueh JiisEUEires v,-v ;i|-i* nn longer ilruljiig ivllh :i viliil hut with u Jinrely 
flii'inical ]>rEW-ss; we uri" Jen ling widi u sul^tiince which prrwliices 
light in llii' pit=^H»ner of water niid Eix.^e oxygen. 

Ill die ease of imiiiiioiis piniils no surii thing us ii lundinnis excre' 
iioii exists, Llioiigli sitoh is ermiuxuisly staled lo Ik-s I he cuse* for the 
light i^xlsts only within die eidl. In iplher words, ii hn.s never Iktui 
seen nutshle nf die living plunt ecll. iiiul to that extent hindiiiisily in 
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pbnt:^ \tc ttf US n gpiiiiint^ rltfd Inmiiioflity* But in ihe 

wny iiol Inn^ Eik’ulujlk* k-riiiL^ntLUion wns lieki to l>e iiispp- 
iintl>l_Y eniHiwk'il witli lii'iii^ ywist whilo t<>-<lfty* ttiaiik-^ to tlw* 

l)ri]ltaiU liiticlii.‘niir3L3 liJsiTfivi'riew of Biirhiier^ \\v know that it is due? 
tu a ti'i'luiii niolt?rial“lli-E.' ferriii^iil zymais^ie—vvliit'b Yaii of itself* 
ahhou^di u Kulj^t3iJu>t% briii^'^ iilMiiit llio fonui-Jitiitian. mii 

thi- siiiiiio to Ih* irsii* fnr |i!oitog^>n. AUlioiijLdi tlip isolHtino of 
litis'h 3t liiniitiuu^ niuteHsil hs^^^ not ns yet lie?en ai.ruiti|>]isliO(L llse fail¬ 
ure is prolmbly due to tlie ihiitorial prestuit in wueh very miiiuit* 

ipiiiiitity. to its exlreaie irvsiahility, nml its destruction tliroiif^li the 
ileath of the cclL What pilot open rt^jilly Is, and whether the* piviiip 
of liplit reprcsi^iits ji prcH;es« of fcrToeiit3itioii-^t|u*;^M|uest]otis C3iii not 
:it pn^si^nl k‘ siiih-wemL fho future iiivestipiilor iiinst unoailli these 
flirts. To directly or iiidiret-lly prove the existence of p!ioto|n>n; to, 
if (K^ssilile, isohite it frniii tfie mid then nmder it luiiiiiioijs—^ich 
I'^frnrts, in llir Jight of other bioclieinical facts* appiear to me most 
tempU!3g mid by no means unpnimisiTip. 

Wht^cver has nl^-rvei! the swarms of fin^flies flying Mironph the 
darkness of the idglit like wanilering stars* or the iiitense lipJit of 
piit^ ciiltiii^ of bietoria and the higher fntipi* juu^t iiivohiiitiirJly 
litivc Ih'i'ii ijiipn^st+d hy the |ie<a|liarity of living^ liplit^. 

And Mien^fore it is easy to sue tlial at ii time when the sidein?!'! of 
pisysjes has snrpristHl iisf ivilli tiiie_tfK'^:tud r*‘Vclalions, tipiK^uring iit 
Jirst like marvels, itiat we shoiih] with mkiiibled iiclivity turn our 
nttetition to the nature of Miis ligltl ruining rnrtk from life, mu] 

In dis4tH'er its physical, cliemictil. mnl physiologira] suiivities. 

I wish, liTst of iilU to call nttcntioii io a noteworthy differetice l>e- 
twi^m the eimniicter of this light in Mie iinimaband in the plants. If 
we Iwive Old of account the Peridinea^ and confliie oms^idvcs to the 
plants alone, we Miey ahv^iys steitflily himiiious. 'fhe lnn> 
teria and higher fungi pivi? fnilli light for days* wiH*ks^ months—in- 
dr rib imder some ciriaEiusiafices* Jis when supplied with ahmulant 
iioiirislimcnt. fur years, wiMmuE n^ssatkin, day an<l night, while the 
animals, wiMi few est'Ciitions* shine only i\ slmrt time. !i fiov s^^aincls 
r^r minutes, and mainly in n^^poiist^ to some exlermd irritatioii; so 
that the light gives the ini|>n?ssion of 31 tl 3 ish or spark. T\m light of 
the fungi is of u white, green, or Uliie eluiracler, uiuL eontraiw to 
earlierstateinriits^ never undulates lilA the light of phosphiiims: never 
iH incf>nst3int or glinitiiering. hut is hi all cases ipiiel. sttauly, and con¬ 
stant* w liidher view'od with the iiok^Ml eye or tliioiigli the iiiicroscape, 
.\s It rule* its intensity apiM-afs to Im- low, and yrt there are haileria so 
inteiist^lv Imninous that they can Iw seen on ti briglil day in the corner 
of 11 wlthoiiL the eyes lieing aceustniueil to I lie thi rkness. A re- 
markrilile ohject in this is {Cnhit) 

^loHseh, the luminous baclerb of butcher’s meat, and, to an even 
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greater PsrtfdomxwiJf Aloliseli^ a pliotfllmctiTimu 

^vliich Jwi:i yeiiis I clisttivenHl in tiniriiie lih-li, the li^hl of 

'vliirli ^ixrpiii:^»es tlml uf uity InpuHioii^ ^>u fieriu lioJiQts.ifore knnwii. 

To li^ [lEtlxib iH due iIh' rmJit of liuviii^ lirht iilteieipleil to utiHr.e 
l>jLetri-lH] lie'll t ill l\n'‘ form nf :i lump, uiiil ] lniv<' n^neived DiilHiis'ri 
utteiii|it wHU tile two a]r4wly meritioiiHl iiitm^^ly himimiii-Imeteriu, 
iimi Ini VC votLstnic-lcd ii liurtcriul liinsp mi I lie foJInwin^'' plnii: In u 
Klurence Husk, having u viipiidty of fnou I lo 'i liters, is pnt from 
!itWl to eubk mitiiiioters of snlt-pcptonc-gehitiin It is then 
j’lotJiJCil with eoltoii wool and stiTiliwd. When eiHil. but Iwfon^ the 
gehitiii has i|iiite .^dTdiHciU it is iiifwitcd ivith a cnitnm. fresh und 
himinoiis. of pffmpfufn'*fin or Pffcuiiomonm iitriftTit* a 

plalinimi maalle iMnng iisiHi. Tlic Husk is hold iiorixontally ;ind 
slowly rotated^ so that the ijelatin foriie^ a ('failing on llie entire inner 
yiirfufi- of till' Husk and then hardens. After imnp: ko]it for one or 
two flnys in ei rind rtwjin, the entin* inner sarhoxi of the thisk is rovertnl 
iivitli VoJoiiies of hficterin, sti tlial it gleams with an exquisitely iMiaii- 
tifid Sdiiish-giwn light, iiiul js-ivsiULts with iis soft, steiulv lirilliiincy 
El Eip|x^araiut^ I have hiUdy found that tlie hiniiiions po^vev 

of siieh a hniip enii Imi <HHisiilei’aljly Eingtiieiited hy applying the 
t<j the grliitjn in [juralkd litit^s idxknl 1 centimeter apart, 
running fnpni tlie ImkHoiil lo the iitH-k of the Ihisk. and Etdiling to the 
gidaltn t to iJ t^et* LVtit i>f jK-ptone nml alMiut miedinK |ht (ind of 
glvrtunii. Snell i\ liinip will itailinne linuinEuis in a laad roten fu-r 
ala Jilt hpnrtc*eii ^lays^ eiihI when the eye is aitMistonis'd Oj the iiltirkne^y 
will give light ennugt] lu scai the face of ft watch, the scale id a tlier- 
mometer. or to fiuoI eoEirso print. Such a thisk is vishde on a dark 
night wi n ilistiince of tU paet^ iimi could in im einergeiuy Ih' nttliKiHl 
jis a night lamp. Inasniiich lys deacl luininons HoundeDi are siicmress* 
fidly nscil as luiit hy Hsliennon on Bet'tmid <vf tlieir light, a lum|5 of 
tliis kiiiil iToidd Ih> nnide to serve as a vuliiid>le in efttrhing iish. 

My invi'^ligations warrnni me in stating that in llie fnliire it wtll 
|}iohably K" ]iosKil>lf. by tneans of exact foriruthis of niitrinient iiinl 
by ^ideti'tive brvediiig, to rk) incix'Eise iho intensity i>f llvis exmdingly 
rhciip soiint? fif light, so fiw also from heal mys. ihat on nccount nf 
its oheupiicss, its long aiui iininterrupted bimiiinsily, iu freHcim 
from daiigiT, iiiiil ibs lack of heat it can lie turned to pnieikrul 
orconid in [K^wder magazini^, in miiii-s that ut*e not ttw^ wtiriii. Eind 
in other places. 

fii connei^lion with the investigations nf F, Linhvig and Forsier. T 
may stEite, in ivgjinl in the himinoits biLCterhi iind myocdial fungi, that 
iheir UgliL sjii'i'lm aii^ ixmliiiiums, witiioiil dark lines. aioL as a rule, 
t'iTnjjlv lu tiiinoijs spn^trn—that is to soy. on iicx.'nunt of I heir low 
intensity tticy are colorless ^ that I lie ipeirtmiii of tlie iLiieady named 
bacteriu shows a inoie dccidetl treinl toward the viokt end of the 
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h-fX'OLriiiii llifli* tliui. of Llic hi^litvr that in ippirsl to \\w 

liglii (jf {nui.] this is alho iruo hn- insctis) tlio ijrtHni rtiys doini- 

iiiilf tlio ivntikt^r yi'llui;v alul bine mys^ I Yinve nijtiuilly siutiix^ded iu 
tlistiii^nsliin|^M4ilurs tliruiiixli llie s|KxXni>ei>|M^ in Uu' illtell^x^ hy^ht of 
the iir^^viiin.Hly iinnitiofied Moliseh—bhK\ 

iumI vioji't. This is tin- c^stablished ciisi' vi In iv nilois hnve kvn 
the s|».TtniTO in the li^dit nf :i [diiiil. 

]i is i^ii^ilih' to stiUe, on an^niiit nf the s[>f‘rtrns4^»|iic rntJipusiliun 
nf rnii|ioiis tliiit H niiiy In? made to uri 4>ii [>hiPto|int|5hir jphitt^- 

111 fciet, tlie reM^aivhi*s of vsiriniis iniesU^r^iiors—its Von I hi mu Nor- 
tiiniu Ftin'ti-r, ihiniai^d^ iiiid e'^jK-t-hitly K. Ihilaiis—have lini^^lit ii> 
lliiit |>hoU^^Ttfc[dis csiti W liikeu lpy buHeriid !i^3ji* it niie uses in- 
hniiiimiis lj«icleri;u sm'Ii as Jin': u( luy dis|H)(SiiL it is |>iKsilpie 
Ln miike phnlo^3i|ilis nf hai'ii^^riii I'ohiides lpy tlu^ir own li^ht by mi 
exposiiiT- nf live ininiiti^. and if Iptictertii hnnps are eiiiphiyeiL tn iiiiike 
fTTKMl |>ivtiiit>: nf viuioiis nljjeiis. siteh iis busts, theriiicpmih^s's. sin<l 
|>nnT«M[ ]iiji(lk-r. In (lie hist iiislanriu however* tn sivnn' shiir|i (>ii- 
i.iin’s* llie time nf ex|aisurti mnst lx* seveial lioni’s- ^hi (!h^ i>lhev 
huinh if Jiierely 3in iniprcvssicm it|}nii (he |>hsu^ tn drsiivd* a single 
sceoiiil of time is siHlk-iehi to tx-enri.* iin iiniijiKt of a Inniinnns'Strimk 
ciijllnie. AM jpiettires m fur iirndititnl have the ri*std( nf li»rbl 
from ^Ydniiies ur iiitiss enllim^ But ii niiia^nrs (o me imt at all im- 
probsdphu in view of the |pnuaieiilly nntnuiled M:'!nsitiveiu^s ipf (jIiii- 
toffniphie jdiiles, lliiH liemifter it imi}* Ip** (Mpssihle In jilintni^i p1i ii 
f^iiifjle l>:iir(erli[iii ret I by means <kf jis own b^hl. iti the ^nne way 
we lisive siKx:( 4 ^(h ^1 in renderiiiji visible by means of ttie phot 0^*11 phie 
plaie stai^ in tlie Iteiivens whidi an? invisible to the naked eye- 
Tlie tlisT'^jvery of I^rnitjtren-lh^fsniend rays and of I lie emaiiatione? 
prnc'cvdhi^ frnm nulinartlve eleinetils muke u|>|iornii]*‘ llie ihnu^ht 
llnit ni)*!i(if partienhir iinalMy may alstiexini in baelvrial li^hl. Siill 
tlie iisH^rtioii nunle by K, IhilHjls that haHeriiil li*iht lias the fanver 
of penelraline opuijne lhpdu*s« like ivikmI and eanllKifiiril. is laisfil 
iipn]i an illiision bixm^dit alujiit |hrni]":h the diieri net inn of the W4H>d 
nr pa per innlfriLit nn tlie snlts of silven Hn ihe r^ime liasis^ I at]] 
able lu p^sphiin_Hie remarkahle. Eind from the stand|>t>int of physiis 
utterly puzKlin^, sljpemenls nf the dapaiie^e investi;ratur. Aluraoksu 
in repml lo tlie li^ht of the lin.‘ny- Fnn|rous ligbl—and the same 
ir Irne of (he li^dii of the Im-flv—iiels ii|pppu tlie salts uf silver like 
nrdioary daylifrht, and is tneapalde of |H-'ne(raSiii|j opnijne ohjeeis^ 
f! seems lo me (n lx; mil witlinat iiiteivsi that harterisd li|j:ht al^i 
brings alhrait physiobpiid I'e^sidt-s in phintT^. l lelhitmph- misilive- 
ni*ss is, armnlin^ lo Wiesner* nf nmnirknhie intensity^ i'S|M?irially in 
tlie rnsi- of I he etinlaled N^^llin^s of ei-rbiin plants, SneU plants^ onn 
ilisrrlmiiiate tn-tler (han the human eye K-tivwai I he most iniciiite ilif* 
fot\>nces in liffhl intensity and jjiay llierefoii.'! with jusliee be eon- 
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hiflprtHt ns t'STOlleni physio!o^icml photonThin t^vtmonlinnry 
scnsHivuiiet^ iiiduct’^d im to le^t <^x]wrinifltitjilly ihi? lieliotmpic 
fxiwt'r of hnciork! Eu hm tbSs ii^lit ettii bring nbtmf fh^sitiv^ 

iu'liotropism in vnriou^^ sin b as tlio k^iiliL the jn-n, nnd the 

vetn'h: siinl in fntigi, iis unJ Xj/turio We 

liiive hen' si siriking siR-tliu le* llisn uf one plant intluenciiig another 
in its miiveineiits; ihe baeUTiUt by iheiv pnaliietinii of nitbaiiL eiiergy 
in the ffsrm of light, i.iiii5|Ndliiig ilit' sleiii of si plant tn exteiiJ its 
growtli fllnnisL directiy toward the of iliuiiiinnlioin Eat-teriiil 

light docs not, however, show itsedf aipsihlcof canning the pnKJiiction 
of i hloropIiYh jirobahly liersaiise tlie liglit Is not RufEcienlEy intense 
fur this 

We ooinn now to tiie question whether so striking ii plicnoineiioTi as 
this development of light in plmits givi-w iinlieatioii of \mng of any 
pnietinil Iwmelil to I hem. Xmilogisl-i stnimi to iigiw tbsit light among 
the animals is of gmit iiii[KWtEirsee. Fur Avhen we. mnsider the in¬ 
stant lon'oi is siitd explrtsive gimeration of light* (he smldei] eX|>uhion 
of a luminous seei'otiori mul the wonderful runstrurtiem of a ljght-|jr<j- 
dueing iippamtus in siiiiiiuds iiilnihitiiig the darki’st depths of the 
Sfl’ii, we van have nn doubt lliat aiieh const met ions arc of .service to 
tile org^inisiiis, an[l that « definite line is s^'rved by this liglii-ilevel- 
opinent in the case i»f lUJiiiy ^oohigicjil forms- Tliim the?s> er eat tires 
mayt by incinis of their ligiit, either allure nr frigliteiunr may ilhiini- 
Tjsite their snrrniimlings iu order to umHi easily and successfully cap- 
ture their prey. 

I'he quest inn in the case of plants is far more ilifllciilt to itnswcr* 
I'he idea has lM»en advamml thut tlic light wipacity of the bacteria 
innv Ix^ a means of their distribution. The light of those bacterh 
occurring in decaying seu utiiinals is said to nltract certain auimnls^ 
along tlie sciishon; to Ux^l n[Kin tliesc aial-by seattering the haicteria 
to aid in tlndr clissemitiation. T itgriH- %vith Ibdjerinvk that, ns sea 
tun-CTits* waves, uiid the sand along the shoi^* bring id and the iliis- 
seininatTon of ihese haclerta in the fnosi lulminihle mnnneri tlie la^fore- 
incntiontNl opinion is imtcnahle. 

Then' ioity lie some doubt in the case of hmiinoiis miishroi'iins; in 
fact* ]i welhknown Idologist* Von Keener, luis exjn-i^sseil the opinion 
thot the light of the mushroom points out the way for fungus gnats 
and fimgns l^cetlcs, which lay tienr eggs in (he myeetinni and spore- 
iM'ariog tisHiu^ t*f tln^se Hynu*nuiuy<Ttes: s<j that tlie^H^ creatures are 
ill this way of scrviia' to the fiingns by (rinisportitig its spores- At 
first sight this dieory to have mneh in its siipimrt- but on 

closer cMsiiiination we find there is not a little agninst it. Thus, in 
the CH-M? nf (!se mush menu .ly/FriVwn it is difticnlt to iinder- 

stand why the gills, Avhich \m\T the sfiorcs und tiiT easily ix^netrated 
by insects, are not lumiuoiti^ while the myceleunij growing under 
BX 1W5-27 
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tiw hivk ur in lIk^ wooiL w lumUious. The liiiiiliicnit^ fuupisf tlireiuk 
hi plufspliurii^eiit wmjJ ijrtxiutxs U-s -a rtiki* uo fniit^H'iiriiij^ 
or^uis wlmtvvor. If tlii^ iilini t>f I his lif^ht iif tin- uiviuVlLMJiit wore lu 
nlliin* iiiMVls or the n^siiU wflyTtl ise ihi' Jeslrutiluii 

of \Ur fisjii^iks for bv sittnu-tiii^f the^* ayiiiinhs it woiihl uiH Ih" iHh- 
K^niimirnL Suit fed ii|soiu jiml lliervby ilnHlri>yoE|, sii ihiit its li^ht 
would l>r: rinti. Or if the light of the plant were to servo the 

|nirpuK? of entiviiig sudmnl f<»]ins a1 nighty it iw not eii^v to iindrr- 
stiiimi why the |>]Hiit is not liiiidnoiis merely itt night instead of iinin- 
tcmiptLHlIy by day aiitl by iiiglit—that is, at tliiios when (he light is 
wholly hiipei-c!optihlo lo thc-s<i! aiiimaR In tho ensu of (dtiiLts the 
c|UesticHi is a nolitrully difTereiit fote from iliiU in tho rase of ani- 
and under 11 lose iHrennistancos it seems tu iiiC! iM-litn' lo 
sfK.^L'ulatLuns uml sini|jly to rest on tiie fact thjiL at the jjreHiait time w'o 
ate iinahte to give any idaLisibte teleologieal eTCphinatiun of liiminous- 
ity in llif! Fungi: in^rhaps, iiuWtl jn'otuddy, Iwiatiise it is nothing mom 
(ban an inevitahiv ec>nsei]ueneo of tlie trarisforniing ot stiljslances in 
the hiiiiinouit Fungi. 

I f, in c.!t>nelti-Hioiu wo gliiiav at our pixdileui from the standpoint of 
Llynjiinic^/il is sawn ilnit. in tronLpany with nirioys foriiis of energy' 
in the plaiii, us lieut, eieelriuity, and eliotiiii^l ein^rgy. ratiiant energy 
run also Ih‘ [imhii.vil in the f<»riii of light. A trosidufniis fur tor! '^I'lie 
gmm m\l in its miimti^ niierosu^jpir hllM^^ator\^ tlie chhirophyl 
graiiik lays liold it|Kai the energy etna inti iiig fiHUii the sim and truns- 
forms the lii'ing for^'^ti of the light ray into eliemicul energy. Thertdiy 
is i^rodiiLvd from the riirlMinir-aeid gas of the utino^ipben^ with lib-' 
enttioiii of oxygen, orgimir mutter-—u storehouses of |H>teiitiu| fow- 
^lltis organic mutter enters as fraal into loTiitiKioH animiil^ and 
tuminous [duiits^ and there l»y tninsinnlutioii profliavs om\‘ more 
heat and light 

Truly u eyrie frum light to light in the plant! In faeL the !ight 
id the living organ ism is gi^verned hy the energy' of ihe smn \Vhen 
ihe light of the glowworm^ hidden in the gniKs, pours forrh. tliivH^ 
mg hy its h^nteriL the w uy for its amorous mute: ivhen the 
or /VrW/Vovr, liistnriafd hy thi^ ship's kcH>l or whipped by (be wave'=?, 
suildenly gleam forth: wlien the .sea cnilis on tliv llw>e of tin* otvjin 
illiiminatc the tlurkiiewi with (heir orgams of iighl, or when hiniiiioiiH 
Inicteriu in ihHaiying fh^sli or shining nitishnHims in old fore.sls lltHai 
* tlteir SI I rroi Hidings with magic twilight, (Ids light of the organism is 
fiiiatamentallv nothing oilier llnm the mdiatiiig energy' of the sun 
enoglu iif> by the plant and transformed iiilo light. It b the netv- 
Iwm sunlighl of the plant 
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I||]^^UI]II TKIN AVW iJF TilK JpVKK HITtlL 

Tli+‘ Virtnriw lyv** Innln nnj tn rhi* ileiist^y 

nlIJi^it, hilly, hheI iiMMintuiiumK jiiirts (if Vklnriii* fur \livy 

Inivt^ sitiLitidiiiiit^ uf ijioisiuriv Hiifl fiiiiil itiiiHistiiijr nf 

ivtii’iiis, eitv l’h(* Midi Mill mi- Ut milwaiv may lx* tiikon m tli# 

nppruxinmk* lituil uf tlu^w hirds, Tlit-y liiiv<‘ ii(ist fuinal 

to tho of fhsit m^ir iiviirly n\} tu it hi iimuy (i 3 irlji+ I'hf* 
ii[i|Jiin»3irly is? thur jui donj^ly tiinlH-ml iiirI Hrmhby Inimiil 
vvitli p^niiimi^iil in mx-ur to llio uf tlib lino 

oil Llio iiorilii«rii Adi* uf tmuri diviilr, fur iioitlit-r FtitUT^H Kiin^Ti' 
Our tlio ^[iik(aii3 lu^ar Homilla rlianH'NTi-stic^:. 

Tlir iiitiin ilhido whrrr tho niihviiy it at Kilmcirc,- Jijik> 

lion. 111 iin ollitiiite of 1,14.1 i.h nillior luiVMind is Jmi—nppamiUy 
ni'^vur wits—<loiiric*ly scruhlxnl. although f^niinoiitly snitubUt 

ix>iiTi1ry fur hirib is i-oioprisial \ty tli(+ Maivihm aiul 

th<>si> in i\w Illio'kwoixl dislriot^ near ami on I ho mniii iItTidrt also by 
Xhi} C)Eway no Iyti> birds aro foiiml (here, hi tlic oase of tin' 

ht.Hl, th(.^ mi-son is uiiduiihtedlv its isohttiuin It is i'oiiiplotply <ait olT 
fmni 1110 other hilly imd uioiintiiimnis tlistrh-ts of Vii'luria by the 
"Teal voh'aiiir jilaiiis at Mio w*saor!i ilistrii t, whieh wmilil fonii an 
idTHrttiat barrier to I he disiH^r^ion of ihe lyn* hini stMithwanL even if 
it weiv prestfHit on tlie main dividi^ to the tiorlh, IMio fiini is set ^hy 
thal. unless abnndant i-ovw lx- ifiiite dose at haiKb it will not, nmler 
ordinary drministanees* venture into I he ojam forest roimtry, iiiiieh 
erosH wiih^ tniels tie void of arlx^n-al ve^'intitm. It is not so obvi¬ 
ous why the lyre liird is not p^i^selll in thi? tldrkly tinhx-ml aiid 
sTTijIihy euiintry isf the Sbiveilon Kiin^i's^ but appirenlly this olsn is 
Elne to its eujn|jiirutive isolation. On the east U is seyiamteil by u w*tdn 
dtsseeled voleanie pLiin, fonihri^ a iiiiLtiral hamer. The oidv |inie- 
tieable brid^^i^ of dispersitm exists in the miiiii divide itself, which 
fivan WiindoTig on the niilwav hikes a general northwesterly c ourse 

a lij' jwTiiitKsiiai. wUli tlie aothurV nirfeelioiis?^ fniiii Tlie Ktiiil M«I- 

tHjunav Vletorla, Voh V, part % iX1o^len 
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\o Mfriiut Uit^nc? and sontliprly ii\ ^Inunt 

AlMjiJt Mmiiit Willii^Tii ilM*lf tluTi' wafs in il^ ori^nml 
sHtntp, ii ^inall iiiXHi wEiiih hixw' siiittil>l« for lyrt‘ l>irijs, but 

un the iMinicaiH la-twix^n Wmidun^r imd Miimlon the ^vant -Huflieirnt 
ijiijisrnre mid Hrriib h itt'rha[>s the of iheir sib-seiu'c. Tlu) hinls 

stH'Hi t{i Imve sjmwtl over stiiilheastem Aii^tniUa frotii Xew Guinea by 
fiillowjisg throii^^h Qneenshitii! and Xew ^onth Wah^ tlie jiHJiinlahis 
tlnil form Hii‘ WiileivlHal iM’lwta'U. the Djirlin^-Msirrumhid^H* ItaHiti 
iiiisl the Psi rifle Ot'ettii: tuid this ^vithiik euiiiparatlveLy Jtx.ietit 
eoiisi(lured fniiii n ^^Milo^ual [Kiiivt of view. 

It is El matter for wemdur that in j^njitabb country lyre Inr^h Iia%"u 
existed ill Kiirh imnilHU's an tlii^y Jiave done. Thu iiHtive t^nTUivorous 
fanrin dolnu-livi; to ihriii rtiinprise the diiigo or wild dog {Ctjfih 
the rat** ^ aiul the “native <*fil ’’ 

{/K rit^LTrhitin). Tliuso atiiiiiab^ Uft|iueialiy the firbit two—whieh ttre 
TimrJi tiiniirroMs than tliu '^"native oittifmjuutfcl lyH-^-bird roiiri- 
try, Tlnrsi' birils biiihl llieir uusts in h|aits nstially ac^rt'^ililu So 
din^cjts, ainl uasily so to tlir oliiiihing skills,"* They Siavu aliin&it in- 
vnrialdy only one yoiiof^ one a jc»i\ and yut in uu^l of ( ri|i[>sland 
and tlie northeastern district lyre binls exist in much greater nitml>crs 
than iiianyof the other Inrgur birds which ne^t in much less dangerous 
siinations, fiiicli iiii llie gray magpiu, king lory^ woiiga-tvoiigu^ and 
Ijronsii^-winged pigeons* laughing jackass^ and ijlack eia-kaloo. The 
lyrt* i>inl is a iJ4iy binl iiinl ronsts in trees at night, so uxi'ept at nesting 
time it is praclicMlIy safe fi-oni attack. Jt is a strong, active h'ml, attil 
i^aihLevcn if altindo-d hy a "cat ” in a tms cither free itself iir drug 
the “nit ■' to the gnmnd in its Krst struggle* Hnt it is cxjiii pa naively 
heljdi'S^ when in the nest, aiiil ci^rtainly the young an* (‘t>in[deiely stx 
t hie fEK't, lioAVUVer. aids in its jimteirlion- The nest is itsnally not 
easily seen, es|a?tdnliy if the feuiale bird is iiisiile with her tail rai.sefl 
over her head, is her w'ont, thim jiearJy tilling uj) the entntnee and 
breaking the notk^^able Idack caivity of llie empty iii'st, 

Near the soun.'C of the King Kiver I have siiicii the birds going to 
riKJst ill twll gni n tn*c^s. They can not dv upw%ard like an ordinary 
bird* blit radicr partially jutnp upw-anl in Ji slanting direction with 
Eheir oiitsprkaid w irigs jiiding tlicm by scMU'iiig, not llaiiping. To gtH 
into lull young ranging tip to nearly If Ml fivt in lieight* 

they wetit up b^-^ stages, taking advantagu of sbort aitd long true ferns 
and the brandies of smaller trees. 
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I>F>TINV THE LTIEE HIHlX 

Blit thi^ ihiys rtf the lyn' hin! iiry nunii>eiTtl iiiiIl=^ it sk^velops the 

hiihit id in ti'tw or t?|>rtt^ inaecf^iiHr ^ tu ils fur mure dan- 

i.'iieniyt jin iritrLHluce-tl oiie^ the KimijH.*iii] fox, 
fniMirr? iiml iH^cn^doiiul tm fimneiitly lurt with iit ]Mirt-s of 

tile ^'iiuiitry iiinl ntterit the ilejmTilatJons of the fux, wliiuh hti^ now 
.s[jrwu1 over ntnirly the whole* if not tlif^ whole, of the State, Miul ha^ 
ituntHiver* ilevelo|MHl the fiieiihy of irtfei.‘iuiiri^J slij^litiy li'siihti^ Iri^t*;^, 
n-iganls Soitth fiipp^laiid ilie lyre biril is iloonieil to ^^\tiJl^tiol^ 
and that hy the ii^iury rtf man* The nidbiti rtf liilly ertimtry U-tweioi 
till' valleys of the on the iLurtli; the Taraj^iv. Lang t.iiiig. and 

the Buss uJi the \vei 5 t; t!ie BowJett tind Tarwiii anil the aijiriTne sti-ip 
la'tweeii Fej^^ter and Merriniaii (.’rtH^k on the K^>nih aiul southeiisl, was 
n hirp^^ inirt, I'overn.l witli an e!itn.aiiely denst^ eti'getiLt'tiiii and in i\ 
ertfitiiuioiihly inrtisi or Wi^t slate 1 m* fore rit'ttleineiit tuok plaee. It waa 
united to tlii^ inain iiiiiss uf the inonriLiiiii system id eiisterii Virtewhv 
hy a iniiTow eleviiled Iravt of volranii- and siiiiihiriy hinla^n^l country 
l>otwi>en VVarrtixol and iMingivnrry. In every gully ami on every 
spur the lovely rirttes of tlje lyrt* bird eon hi hi^ard* and evidence* 
rtf its Ia I pat kill rcaikl la^ sit*!] im every Initul* ThoiisainLs nf iliese 
binls iiiiist have itportiai alaint this iwintry, making the iitherwisc* 
rather sih^nt forest u huge natiinil ronctu-t halL Now, ahis, the 
riinreli nf seltleineii!, with its briaahloaders, forest spiiUatiinu and 
hush tin-s. has hrnughl jifKJut a t^d t'lninge fmin n natiiralLi^ point 
of view. With the disapinairjuni^ of (he H*ruh gia'fs Lire lyn* liird, 
and as the eonntry giU.s i-leaml ftom varitais sicles, so palrlN's only of 
sendihy miintry are left. Thi*?M^ iK^Tsiiie the teniporLiry Imnn' of sindi 
of the ooU'asts as have esenja^d the gnin ihe rleiiring, and (Im lifx** till 
ihey^ ill their turn. Iiefronie felletl und lairiit. when I he lyre hinh dis- 
ap[>ear. 

NESrr^ KIMSj .I,NIJ YiWSiU 


During ni3' geidogieul survey of I he \Netrtriat] roal-lields area in 
South fTi|i[>-^lan<l tn the year ItKM) I -wiis riiniiwd on the Poster Hirer 
near ihnnbiinnn. nu tlie edge of a Iwlt of natimil forest nf on 
tnunely tlen?^' elm racier. Thia scriih was the home of scores of lyi-e 
binL, whi>se lovely notes too Id Ijh heard all tli rough the day. 

Si'venil iii'sts of these birds wen^ fotiml* and as many olistwvji(ions 
made eoneeming the lords and their hahiis ns liinr and opportoidly 
permittetL One nest was sitiiateil in the side of one of the slu^rt^j 
dwp chaiinel.s ("“ blind that draiiietl the swampy jMirtinn of 

ihe riviT flat. As is eiistamnrj" in Houth Citppslatid. the tiiid]er had 

fp Ueft^ri'm.r to Vhile II will sliow tJail ]jrv‘ t^tR^i^ cMvaMloiuiIly InniJ Lu tniiS.— 
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Ik-pii tfikt^n *" In tlio fimit*""— f-i Jill tlic?* scrub aJul liws up to^ sftT* 4 
H Jiidits ill ili!JnirU‘r liiid Imni fcllciLbiit t\^. iIk^v luiJ hut llicn 

huriLi (hcv lay in ii luiiffb-d unk^i^ ut 

Lmndies and sc.M'id>. tlirnUir!i which yiiuni: si'hiIj wa^ ^rrnWLiiji. iL 
wjiK thi^n^fni’c, an awkwtinl [dia-i' fni* fiUH'k* nr rvcTi liiuJiiiii iadiJ^i 
to ihtn—rt fact that stiiiie of the birds had appait-nUy 
l^v hiriUliii^ thoir in it* At^r^jss tVin river lay tlit^ laiLural 
foriHiii-^ tho f(Halin-f and s|>iiii.inii^ friouml nf the bird-.* and <‘^artaiii' 
iijjr Willie m^U also. 1 fonint the nest in question one iiionunjii by 
iiotiriniJ tiir; friiiah' birti tly* or ratln^r lloat. iioiseleswly away from the 
phn^f on iny apiiroai'ln This is ii i^i^rninoii praello" wilh ihc bird. 
A VD-nn^ hird, nnfutlJirreil save for I lifts of doivn on i ts crown and 
iipja^r hark and n few yoMiifi frnthrrs jnst tireakiii^ forth on the 
i-rnivn, was in ihr iirsl. tl scainudied so vi|^oi'inLsly on distnilwal 

(hat ihe fvJiiale bird ijiiirkly app-aml. inakini; naMTi while a semi- 
rhiekitio noisei stnueivbat simihir tii tlint of a iloini^tki hen railing 
her rhirks, Wlinirver (hr btile one pne Ils wliUtliiifr (be 

ninther iinnlr this noiM^i and alwi >rave vent to her nwii (|iinintly me- 
hNlious nott^s* sounding like '' lM*o-wuk". koo-wnk"* kfwiwowV with 
a ^ow't-likr roll on the truir^ and (Jna-ackh ijun-aek', wane like 
till' oiOinral nf (lie ^'osiiinon n|Ms<siimi ihi ealminif ilmvii after the 
yomi^ birds slo|>|Ha| she iinitLitvil various birds.^ prinri- 

jiidlv thr tils, st-nib wivns (-SVi-iVor^ih eoarhwdiip bird | 
j rr/«7^oi^l, kin^ lory { iini^^pie ( 
iuyrhttiti InuiUtfU^tfO- gray niiig|jir {Sirtprnt hinghing 

jink ass {llaectii bJaek isxkatiKs frtm4^tii^). 

I >iit i 4 ita' bi n I (( b'^iW de^tmetr^r), s[>si rro w ha vv k {A 4t'l pfti r riV- 
ele,—prlnripidly the fn-sl three. She then walked lei¬ 
surely down die hlnping log. stopping every tiow and then to scratch 
it — sitnply (hi'^aigli font^ of hahit* for it was rpiile <.lry and sound— 
and then jiiinpeil onto the ground mid i-esnineil her w-riitehLiig. All 
thin time she was giving a rudjinHl rendering of die liqiiid iintesi tif (lie 
rotiiiinon mug|iie. 

The pIsKv was a very nnsiiiLoble one fnr the eamenn and, iwing 
alone, theiv was didietdiy in getting tlie phningiaph of (he adnlt bini 
(stH* jilale in). She was very i\^^^tl(*ss, mid m a time exposure avhh 
nen^ssary, I was efimiadJed to fixiis the <^iiiierji on a retiain pan nf 
ihe log wlieiv she stayed for a seronil nr livo while walking down it. 
Then, as [ eould gel no slirk long rnongh bi tonrh (he young i>ne 
fnirn my |H>st at the miumi. I roUeeleil pieces of nsiiil and etiiilu and 
thn^w bits of llieso into the lu^t. Whenever one hit thi^ bltle bird a 
sermah followed, and t)ie mo^he^ was on the log like n Hash* hut ketmiv 
uli'ii niitl reaily to IliKiit into the siL-rob ut the least sign of danger. 

“ Tlilit Im ri ver.v lliiti^irtiLUl inilH-rlu U ivtiit rh:il i%u\y tlw* uaile 

L^'0> (lint 
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Oil mm m-L-asion Si'pti'inlxT wlnii ;^;t!iiig up llii* t-iimcni 

oppowilc tli*> liwl. f lu'iii'il ti sl%lit hikI* Ituikinji mt. fmiittl tliu 

bird oil llie lo^r witliin '1 foi?t iif my iiiJiifl. I hiitl iKit tiJiK-lifd tin* 
yoiirip oim, so ii htid not fM.'itux’ln'd, iiiid tim uiothtr hud. thurefiirf, 
nut Iwtlim'd lu'rself sooiu-r. All thu while 1 was sotting up the 
niiiii'iM ^he moved iiImiuI the Jog withiii ti few fiH'l of me. ijc^nsiomilly 
pill ting live uxjiiunlwl Liiil over her liuad mid ipiietly wurtitiiig — iiii 

idert, oliwn iiiit, fenrle.'^rt stMH-tator, Xow mid (lum I he ... biiil 

giive it? wiii.''-trmg scmH'h. when I lie old one evini'i’d grriil distr*'?;? luid 
moved lo u position I hoi giive her u view nf I he oefit, though she 
never iveoL iieiir it nil the time. ^Vlieiiever I ptno|-ieil or siil down on 
die gi'oiiml she got siispieioiis mid IiujiihiI roimd till m'iog me, then 
w II Iked II ji quite t'tose Ki st'e wind wus ln'iiig done. Of my whistling 
she tiMik very little iiitliw, of tiilking none id nil. Init stiirted id om.'e 
td n griilf noise like isiiighiiig. 

One of her most grnceftil rimveiiirid.s wsis walking along the 
swiiyitig frond of ii tree fern. As the fnind lietd under her weight 
she gradually revci>ei| her position til) she was himgiiig head down- 
wai-d. siis[H!mled hy her rliiws. and iiaietly wtirhiing the while. 
Thi.'! Idrtl was llie most sensible of any of the kind that 1 liave 
H'eii. She stHiiued to realize ul omi^ Mint 1 hail no intejitioii of 
hiirling the yoimg one. and though evineiiig every sign of gitud 
distress while her oifsfiring was screei'hiug, liecanie quite reassured 
of its safety when the siciiHs-hi'i* ei'iised, 

'llie liini frtsjiieidly walkwl down tlie log while I was Htandtng 
id tile nesl witli my heiiti within t! ftad of lier. Oiire I touehitil 
her feel with my hand, and 1 think with u little lime niid patieini' 

[ (-oiiM have c-aiighl her. SuvenU limes t made a gridi at iier leg. 
but site only jumpied and flttateil away lo aiudlier log. without 
i’vimiiiig Hny signs of fear, .\gaim to test her tiTiiidity, 1 slioiitetl. 
waveit my iirms. and tbreiv little stirks at her witlioid frightoning 
her from her jH«itioii, lUid even wlien one stick hit her on the head 
slio -simply lioatwl lo ntmther log and n'siinii'il her observations. 

The ciitrani'i' to the not ran Iw tsw-n jusl mi ih« rigid of the 
log under the toil of the hird and just to the left of the extremity of 
tlie hhu’kbutt spray with large leaves. 

Tlip jdetiirt' of the young bml (]date iv) shows it resting in 
my hat. surrounded with sprigs of trot- fern {Aimphitct auittmlk), 
dogwood U 'uivthi iti uruh tiU !). 1 1 1 at-k bii 11 ( /i" « ra/y /g iw /ii/ff>, ni usk 
{AxUi- iitiil lanrr) {PiftmjKtrt/m iiiulitftifiim). It was 

very frigideaed when lirst taken out of llie nesl. hut ssooii rested 
quite ooideiitedly in the lial while Iwiiig photogniphwl. 

AVheii in the nest il eoimneiii'Cil lo suTeei h immciliidely anjihing 
iijqx'iiiiHl in the entmiKis.', ami lliriist ilsidf bark as far as it eonhl, 
ineaiiwhile kwjiing iilinost on its back, with its powerful feet pushed 
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out in front, unfl J^txwhiug. A-s it gn?w older it somottmes pockoti 
at my hand whoii thrust into the and sUwii^is screechwU nus, 
however* was never long ^iii?tairioiL exce-pl on inovwncnt of the 
htuid, and it L'turiniiKJtl quite .still if llie Infcmi were stilL 

1 wiitdKHl it eurefully till it was nearly fletlge<l* but mw dny T heiinl 
the ilislress signal seveni) times in rapiil sncix^itm. (hi rrae.hiiig 
the pliiot* 1 fijiiiid the j>ix>r ereatiire ilend in tlie nest- It lind siitTmHl 
no ajqmreiit injury* theiv were no sigus of dumage to the nest or 
of any struggle, and the only coneUislon 1 isnuld eomc to was that 
it had i>era hilteu hy a tiger Miuke {Ilaidi^rrp/ialtfji curfrm). The 
nest WHS in the ^ifle uf the gnll}% a^sait fi feNi^l frcan tlie l^oEtoit^ and 
easily acci^sslble to anhuiils tind nq>tiles. The .snake had? L tiiiiik, 
put Its head into the nest., Wn [x*fked l>y the binl* and after at once 
bitiiig it ]iQd withdrawn and disnp|KMinHb I made earefiil search to 
ctmlirin this view^ bnl txmld not, as the place alforiltsl no ehanee of 
string a siiiike tistr.k of any kind. Had a fox killed it* the Idnl Avoukl 
undoubtedly have lk?en drugged out of the iiest* The snake, n-s 
every bnsJuijan ktiowss, ls of n very eiiler]>rising nature and par- 
tieuhtrly partial id ex|>lorijig nests of birds, whether on the gixuiiid 
or ill trees iiiid seriib. 1 liave nearly tranqxxl on one entwling along 
a s<Ttih-siispeiultHl fiilleii tree, at a ijeighi of lO tret fruin. the grouiuti 
the snake lieiiig lhet\‘ piTihnbly with the dnul view' of getting direct 
KQidighL and yomig birds, and I iov less hibirions a ml qiiieker prog¬ 
ress than was prartkable in the tangled vegetrJion on the gi'oniid* 

In the case of another nest nenr 1 fmiiid there was no sign of any 
nlil Inid until tlie young one screeched on tK'ing touched* Then* like 
a llash, the female bird was on the siwl, uttering notes somewhat sim¬ 
ilar to tljcjse of a elticking hen.’" On .seeing me she flew fli-st into a 
tree fern, watching inleully meanwhile, then onto the grcaind uikI 
scratched away, gradually wui'kiJig up Eilmost t4j w ithiu kicking dis¬ 
tance. All this lime die ipiietly iinitatcil thm? or four non^ of the 
magpie atid tliosi^ of a few otliiT birds* When any movement waj? 
made die jumjaHl or rLiri awiiy u few yards and re.smiied liei^ quest for 
grub!% Wlien tlie young one screeched rapidly several times in 
ccssioti the mol her, after giving her Jiirsweriiig calk kcH>-wuk''* kw^ 
w^^k^’' made u mnm like a Moiiian in hysteria. She calmtxl dow'ii 
%diejt the young one stopjjed ila noi.siu and tvitli a grating, purring 
nois4' floated dowti lu the grtiuiiil and rc^unieil seratidling. 

The young one when found on August lU IBOfk wa.s prolialdy ahonl 
IwodnYH old. It had ilowui on I he ei'c)wn and ujqx^r bn^k, t!ie resit i>f 
it Uung l>are* showing the wlnde of the skin to l>e of a hluisb-draii 
color. The abdomen was an abunrmal siKe and the vent large, char- 
aeUTistii?s of all the young fuimd. On SeptendxH" Ih on iny ap- 
prfHiehiiig the nest* the T'oiing one jumped out. but w^os caiighl^ when 
it sa^ecdied and struggled viokntly, using its feet vigorously. It 
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^vag iiM»st iinwillinff lo iwitcr tlK" nost aiul aHoil like ll«e oilier 
whfii {ilaced thi'rein. <>ii .SepU-tiiUT li* I ufipiiti I’isitiHl tin* ncsl with 
ft view to |>ln«cifriiiphin|» it, but, as fenml, found it empty. 

Another yoiitig one iieiirly full sfrown sat ii|> silently in the 
when found, hul when loiiduHl it trtnijijU'Icil luiil screeched. ii.-iin(: ilis 
claws frwiy. In this ease the fetnttle biid eaiue in«hiii*r up at once, 
Imt on secinei^ me darted back into Ihcf ssenib and rsm rmind the nest, 
eiakiiif' meanwhile her '* l£t>>-w’iik% koo-vviik', and in uddttuiii tho 
“dnnpk. clungk,” »r “ bnln, liuln," that lyiv birds nmke wlieii undts- 
tuHa-d in the sc^rnb. This nest was wLtluii half a intU* of Juinhuiitui 
tinvijsliiii. in ah easily penetrabh' piilrh of scriih, wUkli pmlwibly ac¬ 
counted for the timidity of the piiimit bird. 

I'nr the de.seriptionH of nest, ego, etc,, ivference should Ijc made lo 
Mr. A. ,1. C'ainptietrs and Mr. |{ol»erl HallV dcst!riptions in llieir 
pill dicat inns.-' Xevert lie less. I shall give a few further rH'isotiiil ob- 
>;ervrttioiis. Xesls have been found in varinus places. The one most 
favored by the bird in South (tippshmd is the side of a deep chauuef 
iir creek iitider a slightly overhanging l>!ink, with ferns and leaves 
iilsuit (wc?e plate v). Another favorite one is among the nsits of 
a large fallen tm* several fw'l fruiii the groiiud with vegetation grow¬ 
ing out of the contained earth. In the Haw Haw and Walhalhi dis¬ 
tricts .\It. J. Kndon tells me that u large pio|iiirlion of the iiesU 
occiini in tall stumps of tree?. All the nests ale pluci'd-so that the 
bird can huve a rlwir space through wliidi to fly or llout mil of sight 
on the iipproach of ilangcr. 

It Iins I wen stilted that once a lyre bird’s egg liatt Iweii touched by 
hiiniaii hands the bird deserts the nest. Ilowevei-tnie ibis niny Iw in 
Individnul ease?, it by no ineaiiB is general. On .\iigiist :i*», ISKKJ, I 
fouml a lle^t in f^oii'lli Oippulniid and handbd the egg. Retwecti 
this date and Septeml«T 13 I hamiltd llw egg on si.\ different occa- 
^iuiis. On the last visit the egg was quite cold, and the nest np[wared 
to linve bet‘ri deserted, hut un again visiting it on llie loth a young 
one, apparently jiisi hatcheil, was in it. The young bird was par¬ 
tially covered with down, as in llie cases of ihnsi" nlrertdy ineiitinmd, 
f)n Weptemlier :f3, IHIM), the fcHlbers we re just showing tlimugb the 
skill on tho top of the wings and the iiptter laiek. Further oliser- 
vatioiis on thU I had no opportunity to make, on iiccoiiiil of leaving 
the hx'iility. During this surviry severol ahantlntiwl nests, each ndth 
oiH‘ egg- wTn> fouinL In these eases I ilo not think that the nests 
had been voluntarily abutidoind, but tluit the birtls had Inaui killed. 

AH I lie young birds mentioned in tills article were sent to the 
National Mtiseiim. Melbourne, where they c«n be seen in tlie scenic 
caw* of the lyre liirds, 

“A. .1. I'niutawn, Ni'Ktfi mill Kirvr« «r Ainilnillan lltolis, UK StO-Sa.!; ttola'rt 
It all. TIa* Inrtwtlvonnia tllrUi. of Vkierlii, lUi. ITt-JTU. 
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hAxnyn niwii'MiN, 

Thf^ dimming jrrmiTidB ixtv i-jjiicefk ^nc^rnlly nlwiiit 

in ^liiuncter. KiimitcKl |irt^frrably in n nttbs?r rieiir pliux* in n palcli of 
dwissn -;fTLib. In nii^ they fire raiise<l seviTsil iiii-hcv^ nIxnT the 
grshUiTul level nf ike surrunndhi^ ^■nnini* ivliile in ulhei*^^ there is little 
nr iin di iFen-nct^ in level. The siirfiiro. whieh is Ihit, ii|)|X‘tirs to liiive 
tKH'fi MTEilduHl up hy the birds, und thi^ .slicks, routs, nml pieces of 
or en*e|MTs ihrnwn in one side. Xiimei'oiis exsiiiiples hnvv 
fieen tinted in vjirions piirts of eastern Vietoriiii biit in no eiise have I 
secti any evidence of it Ix^iiiiig ilown of the snrfu«!. They all hini 
El ijiore Eir less freshly senitched llpfx!liratl<x^ f>n oiih’ nne orintHioii 
Imve T lx?cn fortutmte einm/xh to see the bircls dancing. Tins svas on 
the top of Moiiiit Wlhl Boar^ aiwint S nVhM k on a foggy mnniing 
( Mitrdi EO, 1800). When walking quietly nlonp ahnig a truck I she!- 
dcniv heard and iiniiied lately saw 1 wti ns file birds ptr forming nn one 
of llicsn groin id f% They weiY» ultfrijatcly lul vaiieing and reciHliiig^ tiini' 
ingjKnviiig, whirling, hop]iing. kind ninning ahont rmnul (hr gjviiiul. 
Wiiile doing lliis I hey misiHl mid iowereil their Eiuls repeatedly. 
Soim-tinies they pul their heads ihrongh their l■tlist‘d mils, and, timi- 
ing them, jwined to lie iidmiring the lyre dt*sigriH ther^niis. At lisa 
sanse time they were* iii rather sidKhied tono-. whistling iMniiitifrdly 
Eiiifl miniicking all the fori'sl birclH. thie fennile bird walked rpdetly 
round the dnni'e, making n few short* hen-1 ike notes* anil pie- 
triideil to flick up n grtih here and tliere ond to Ih*^ iincoiKvnietl atH>nt 
the dunce. She. liuwcver, cast occasional glances at thi^ male birtls^ 
and was donbileffi tiinking her choice of n mate, I was in a hurry to 
s-f'ffrrh for a missing horsi^^ anti con Id not ivatdi thcin for tnorc tlum 
a few* minutes, ki i[iiiclly went past ntid left them kuidisturlxd. 

NII.WICICV, 

The lyre birEl U an extraordinarilj" good mlmie. No ftmind too 
diflicult. for it tn reprialiice^tind the iniimlioii, in theciuk^ of all swmly 
inasical note.?*, is mi exact reproduction of the originals wliile of thtisa 
of a harsh rsatnee it is a higliiy rctiiied imittition. Its renderings nf 
the rich liquid notes of the giMiy inag[>ie rfitu^kuinlid<i}, the 

hiitchi^r l>ird tlie gniy llinish 

Aomon/cff 1* and the magpie /corflio>/ri and (rjthiren) is 

siifx^rb; similarly w ith the chirp and tw'iller of the Hiindl scrub wrriis 
and tita. In the mse of the hing-hing jcickass (/>rirc/o the 

hsir^h. gutting* hiughter-like effort of this quaint bird is tvndeix*il in a 
Minnnor so refined as to ulTortl n pleasing iTonttiist with the origtrnd. 
The swish tff the cxMich-driviTV whip, the sound of the saw atnl iix. 
which I have hi^anl on the Blocks Spur and neor Miirysville. ore fxT- 
ft'cl deceptions, and the tajiidity with which the notes of vuriuiis 
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tiir(lt4 kwi’^ rc‘Tiilw<l, thi^* ^^lkliii|r i*f «>Hi' liii'ilV iitittv i»f iuj- 

utluT, Uiul tlii^ rt^iiclpriifcft of two or mm't* siniiillant«iiiisly iiotliing 
jiluprl <vf rnur^t'ldus, Tlii? niiile Uud in inih'h the !)etler iiikI lUiirt- 
ix>wi?rful whirttUT. but llie feii^pile is |>i'Hf!ti(’iiUy sis ik iiiiniir. I 
no iloiibt tinit the lytv binl h ii nnx‘kin|r bini, ftxv even 
it to owe to liere^IUy il« fticiiHy fur the birili-r tpf the forest, 

iLS Ims it riiii Inive iteiiiiinn] xhv mrt of iinilsitJn^ 

stjiiiiils tif hitinaiii origin otsly since tlie settlement of ilio ooiiuLry in 
which it U fimrKh 

nvRi: isiRns in CArmvrTY* 

ft. iftgTtiemlly sii|>t>osetl that tlnwbinl-H mn not be rcitred iind kept 
in niptivity, Sewnil attempts hiive, 1 iMdieve, Imvii rimde in the 
J!<io1o^f‘id fTtirdiois^ MellKSiinie, but the I Finis hiive iiJwnt's ilied in i\ 
slmrt time- TIktp nre seviTuI inslmin^ known, however, in which 
such attempts Inive In^eii snccessfuh_^ '['he most notahk- ciiie is llmt of 
li resiiienl of the IVimkIs IVdiit district (UpjM^r (loiilbiirn), who, so 
Mr. O. A. L. AVhileljtw telta me. reared several of binls^ which 
fed with the fowls and w'ere f|uitc tame. 71 iw owner deciLknl iiptm 
liroetnaling' to America to exJiibit the birds as tnw t*f the. ciiriusilies of 
Australia, lait U^fore matters had iiriunged all of Llieiii were 

poisoiiecL it was Hsip[>ijsaL by j^ome mnUcioiLs [H^rsoiu^ 

Other instanci'^ have hei’-n ciietl r>f a lyre Idrd hann^ laieii reaml 
and kept for len^rtheneil or l>rief jaTiwls of rime*' in the Drniiin, 

■ Wrltnii^^ tiiHlor ^Natiue nelc#’’ in Tlie .\raa=^ of Jiiiy ‘2^^ nior^ Mr, T>eTinli1 
,^ratHaoiuiEil iuclLteiitJilly suiistantinto^ tRifi A n>t-res|wnilctin J. C. 

Malmii. i*r WimhIji I'tihiU iii *:lvh]^ j«aiie |eii rtleiilars alsmt Nsiiliiji eloeI 
Syre tilnln in rtortlvlty, When 1 teuiia ti iic^l I lefj: tlie elilekeii fur thirty 

days jifti'f it was laitelieil; tlien simml tJae olil iKtnl and iTirri«i tlieni witli tti+F 
inMl te El liirpe wSro-iietied aviary. Tlw ciiiekea wan tha^i f&l natiimlly i>y the 
uaithfT, i:>n uiie ocnisleii I lirtil a (rRkltiMi lii the aenl for hiny tWfP Uaya. A 
lilnl Hint lm\ tfct'iai In my av Snry for Ihru'e or four yoam devuh>£jed only tlirw of 
the ' rr^.iisJleil featljern.' la lay eiiliiKoii tta' mt\]v hlrd 3LOt rt>iieh Us ruH 

eluijjaije Tor eisln vearf. I Inivi^ never found mere tiuia ii-i of the iFnnvu \mr^ tku 
II iiLEitiire tilrd. It wiifl a tnllona and dllllciilt taak to iicnir^toiu iiiy hlnls Uy 
artitleliLt fitoil and I lipst thlrti^^^n Iw-fore ttiiifrocNlln^, Tin? |awf tlLiit [ the 
riahl system Lu tap eiaJ was Nhoa’n lu fact eIielI after luy hlnh^ tiiLd Itotm 
iiialEclously |HdA:aifNl they were o|>ciiC4.l Etml fnmut to ls> lintel w^lh iietiUhy fnt, 
an the wiyiEia ts, TIh' Ijiec Mr, i\ la? ifUmFf rhtTerpd me £ to for lJie colSeiOkai, 
and later Janirioli's a^al otfered £ltn a iicdr for thni^ tloiiiiwticaiiil {lEdrap 
to la* €lelETm'iS In l^aiduii, t wii\^ B0I14: to a*.xt!|>t iMifi otfer, w'lieii all lay hlnla 
wm} twlHuiieil; I hen I Ic^st heart am I jrave it ufL If tbe natkiimi nark is ever 
estiihlialK^I soine lyrr iilnLs ahmilil he turned lUvvrn ttierp. With llie tIkIiI lon- 
d it Ions they wruitd hri^^l Iti eanllvlty- The exiHTtem^ of my owni aviary 
sEitli^flnl oie 10* ti> thnV—lItiif. 

jitr. F- 1*^ i5odfn«y In Tlin? Emu i Vi>t ¥,4 p. tt^) tia^Jitlatiri Mr, R Me,Nell]y, 11 f 
[Trunin, luivUa: Imtt a ttinie lyre !Fir<l In a of lioEia^sthaltiin for Tw^ejily 

yrtirn, A idhitoamph of Hits iKirtlcalEir htnl I2* herewith alven, I'late 

VLI-’lfrfa. 
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Loch, iiiitl Omi^i Pcrhomilly, 1 think it woulil Ini- 

pructk-tibif^ iu u bird in mptivity tfvtMi nfiet ri5iij-ijig ii iihIkns h 
had to s-xiiiHi stTiib aiTonliiiii: i^ln>lt4>r iiiid n Hiipply uf 

<JFJ^KItAn NnrKS. 

Though ]yvi} hinls niv diiolly fiiiiTid in rhc st"riil>f>\' {un^t, 

Lhvy IIE ljiiji!i^ iMiii U' ^i-ii ill fairl_v i*pm <rnmtr\\ but in siiith cstsiCiH 
thvrv is dinii^ sirmij ui liiiiuh iiik] they dkapixmr into Lliis on the 
firbl iiiiprouch of In Soulh Gipij^laiuh i-vliin'e 1 have 

nikl heurJ iiiindred;^ td the^o birds^ I never oiu'e saw iheru ?fingiiig 
in eleaiv^l linid, t>r even in ojsen fitn?Htp !MiPreoviM\ in ikp instniuv 
have T ^ri them feialing ur rmitiiug nlniiit on u]>eii gniiimL ^ hi 
oiii* fHTOsioii I luilict^d jdionf eight of iheiii n narrow strifi 

of rlenriMl |j[rorm<L id unit 5 elm in wkle, from one (lateh of i^rnih 
to another* l^liey did this just V^efoii?: dusk ljy running fiiiiirkly^ 
jumping over Jop^, and Hcniting* one after the other. During the 
great bush fires in iSouth (iip|ishind in 18I>S hundreds of lyii^ birds 
W'V'W. hiimt or starvi-iL and I hove Ix'sen told by settlei^ that in the 
pleetho distriet stime uf tlaw iurt)s ntiiie out «>f tJie burnt seriib and 
fwl niiioug tlie fowls near the fanuhotisi^ju This was doubtU'sis owing 
to I lie di^tmtii ion of itLs^H:! lib*- It would indir‘ale tbai they I’oidii 
ill nect^ssity laxtune gnunirdvonuis hi ills, Mr. iL W. Bu inbridge 
lufonns me that two lyrt^ hircls hnve linxmie so tame near Mr^. 
Mjinfield's Tein|wriiiK® TToteh, at the fiKst of Mount Ihiifnlo. tlntt 
Mr, Slnnfiehl has idiotogniEihed one of the pair jjorehed uii the ferire 
near i ho 

lA'ro birds to ay la* seen ut aUitudes fmm 100 feet atiove sea level 
in the ilensi' gidlie^s of S-ontli Gi|>psla]id to tlioi^i^ of ulose on IhtJOO 
ft'eU or iLs high ils arliuitjal vegeltitioii ascsends, in the Austriiliiin 
Alps. In Xoveinljer, 18fl0, when returning to iLirrirtville from 
Mount Feathertop (tVlO'l feell. in tlie AuHtraJian ^\Jps, I saw Iw- 
twei'n twenty^ and thirty tiiLile ami friiialr ly^iv binis on the stimtil'd 
snow gums iE\ ptitmcifi^a) on the high ridge ninoingfrom FeutluT- 
top and pairing the Ovens Klver from Snowy Ci\^‘k. They were 
at an altitude of about 5JOO ftx'L mid near the tiiiiber line. It was 
nearly sunset wJieri 1 was snrprise<l to In-ar n iiiedluy of intdodioiis 
Rounds, as if all tliu birds of tlie hush were singing their Ixsl and 
loudest. Doing iilone ftrnl on fool, I w'ns in (lioir midst Ix^fiux* I hey 
iiotie'eil nie. but. to my surprise they not only remained flimping alwnit 
the trees, or with lieads iTiclined watched me from the branehes, but 
iiiimy of them eoiitimiefl their mtsnrpastsihle minnery of other forest 
birds. I regretted that apprt^iiehtng diirkne^ did not allow rue? to 
stay and waleh Lheiii longc^r. At ldt^tluh^s i^f froiii 0,000 hs^t tfj I he 
litiilM^r line I Imve seen tlie^s/ birds, or evidemx' of them, on the high 
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(JIUfo l^n^l^s'. A[oiint WiM I lour. Mount tiofjnnff. Mount StirllfifT, in 
Jk'n[iJiiLi-;i. A’ictorln. nnil on tlir liigh tinil«MX'<] spiirH nf Mtmnt 
Kosl^iiiMko, Kcw ^^ontli Once, when eninpci!. on ^^llrt■h ‘2(J, 

IfiOfJ, on the BummiL of *^[(jiiiit Wild IlcHir, iit an altituilt- nf over 
S.tXMl I wjis tnvnkt'iLud -■ihorily aftoi- fiUlirisc IjV Iw-iiutifnl lunl 

t-iiiritt'tl whistliiiff oiitr^kle ihe Unit eiitnince. On jiiin|tiug iij) I found 
II male Inrd |tw!rinj^ into tlie tent frnixi ii bninc-'h only u few feet nwny. 
After iJiitlinji' the eiimrmt lopitlier ns hastily ns clnninistuiicf^ )m.t- 
niitled I had the morti Kent ion of stx'in^^ the liirtl friide away into the 
thiek scrnli just hh I wiis idioiit to take tlie [iholo|^ra[ili. Mr. Hain- 
bridfro inforiiiii me tlint lie has heani i1urin|; the winter a h’re itird 
whistling on Mount Ituffalo at nii altitude of lhaOO ftxd and (inita 
close to Miiow. 

Ijyro birds are very iinjiitsilive wlien found in rlifitricts or pkec? 
whiire they have not botui nmletitixl by tnaii. t bi passing tbrougb 
such country one is s<iiiietinr-’?i fscorted for some distance by these 
UinJs, which pass from tew to I nx- along tlu? line of iniiri'h- 1 Imve lieeii 
informed by Messrs- W. liaragwarnith, jr,, and d. Easton, that once 
when they wrivt surveying a line on the thinks of Mount Ihtw Uaw a 
female bird came close ii|> to the I'hain, watclusl it intentlr', [iiid fol¬ 
lowed it a-s U was dragged along. Every litm* they made a iioih' the 
bird gave the well-kiiown alarm whistle ami darted ifito the ktiiIi, 
to return iilinoftt imtiiedintcly imd re|ieat tho-se tactics for some time, 
f)ti jinothcr taxTision, in u crtnik iiciir MoiinL Useful, n male bird 
viewed tiicni froiii black wockI trees (Ki to TO feet high and disiipiHiiirnil 
only after wvenil sticks had iieca thrown at liiai. t)ii other ocxTi' 
sioiis they have 1 1 rough I these birds close ii]i to themselves by whi-stling 
tliB birds' own notes, in tin* sjiine way that the king lory can bo 
decoyed. 

Unlike wine of the native birds which give their wings at n?rtain 
times thrmigli tlie day, lyre binls may iie lnurd iti their liaunts 
any time from dawn til! dusk. repirdlei« of the nature of the 
weather- f>n ii misty day, when sternly, liglit rain is falling, they 
may. perhiijis, la- said lu be heart! to tlie gi-cutest advatittige. 

Evtc birds are iiivetcnitr senitelieis and aiv almost iiiicensingly 
at such work, somewlit're or other in the Imsh. They iniist do ti 
great deal of good by destroying inyrinds of insects destructive 
to vegetation. (Inwitlingly they also do a certain aiuoiml of iiiirm. 
hy partially ohliUi-Rtiiig trarks. filling up side cut tings and survey 
trenclKW. and nprootiiig or burying survey pegs. Some yeaiv ago 

«IHtlirriHj j/c(i'wr(i lim ixs^fnltnl fnr VS^iftrSai infc!y+ Imt It ia 

riLl tM ^ruiiiNistf Unit rtis* fosiTiil In tine mnfrf^ ovi^r itn^ 

(If Xew- ^mlh WjiIpr. Et Irt tlmt M. ituiurltn l*t mti fnuiul FKnith 

kif the Him.' MuuHtxiliirfs If It exTuT fiiriUer muXh, U wniiUl iw liiu-mitkutt tiiia 
itliere the !^j»t^lc3 hieticululiN if uut tutet^sraUc*—A’tljr. 
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1 ren^PinU^r n nwi^ntl^' lusiib tnick ovor tlif^ l^potig Pasi^* 

ilk Vi<iti)rJik^ whirli haul Jrvii iin^pmcrticiihli' for lioi>e Irnrtir 

thiua^dk Iki'likfT filltnl Up ill Sikliif! with IlkiVt^sU's of ™k, loj^ uf 

wimkL uhd titlik-r ili-bl'iss. hud mltiNl ilowri the mlva of ihe 

luuiiikiiuJk oil iit.'fuijtjt uf Llieir supjmrlii of huimis UTid -Ktiil liiivtii^ 
Ux^n stTutdied Iiway hv tliesi* hmi>. A^iiiu k is often ipuiKJi^sibk 
to e.tju^tly JtH'ale u survey ireiioh nr \K^g in lyn' Inri] {*'■ phoiisiiiit/* 
UH il i-^ tidied by selixdiprsi wauiitiy, ^jnieliniVi^ eveu sliorlly lifter 
they linve plurecl thorL% Tips 01111111*32 ^nie ilillicidty wheti ihe 

blji/4’ (iix-oEit mark) on the tm> b«s Imh^ ilestroyetl by bii^U tireK. 
Tikis liLildt of jr^rub^hin^ nouui^ ih^Tivixl vvi; 2 :etntioii tiisd soil nniy 
uix-oiLkLt for (lie ubmii.hiiitx» of Hex? whirii Jlr. W. lini^wunath, 
ill forms me, nE'e lo Ih» found on iiiosl of birds in the Bu w Biiw 
tIisfrh'L of (lipi'isUinii, 

I have tf|Kikoii of the di^ht of lyre U\ri\.^ us 11 floidlnpr. Ah fur 
0^ I ioivo riiPlit'^^El (hey lU iiol rirtc' ofmunl in the uir like 11 soiiriii*f 
hinh mid eLui not nnike u [iroian' npwimi (light, l.hit in going i<i 
4 lower iilinix- they siinply jiiinp od 0 log nr roek into the idr with 
theii' wings ontspreucL uml Hont or glide tlirntigli it down n 
into u gully, sfunetlines tuking uilviiiiLiige- every here uiifl therp, 
Ilf 11 log oi^ n^’k fi^uu which to get iiii udditioinil springs In u. few 
seconds they ctin di^sixnul severul hnndr«ds nf fix'l witli very little 
apjkiimil mot inn of the ivings. It is nn interesting sighi to see the 
flurk brown bpriii of u ile|kurliiig lyn* bird us it ho|j5^ on u fidlen 
insN Ihnits iiiultr 11 tvvv fern, nr junifis nIT into —silent* stive 

for its (irsl t^hrill whistle of ulunii. ’IVliilc lyre birds !ii\> font! nf 
tret'-fern giiliters and plogtvofMl uiid f 

"ikiitive ho|) laltfotii})* and wild lio|i ' {fTMthnl/f 

slo[>es tiTiil ridges, they are very jKirtiid to ihe patches of 
bliinket Wood hiffIforii 4 )-r Ibis |}hint gniws into SriiiaiU 
tits»s witii liilenil hn^nd^E^s, mnl lurgts tlilrk h-^ivi^s, urrunged more 
or Icj-s hori^^uitully. (Inis fnrining 11 eunnpy, T 3 se grtntnd liciimth 
is iisindly not txivensl with ferns iind sinnll plants, hut with deciiyiMl 
tiaves uTiil twigs, while (he hrJiiirht*s form crjiivenient [urndies fur 
the Ivrtt biixls. Theii^ are thnn o[h>n spaces Ix^tweeii the foliugc 
utid the gi'mintL uml tile birds are fond of moving idi^>iit in llieiiu 
iiCEiin'! (ht‘ sen lb is culled Imiilly plieussml scrub/' 

My thanks nri^ tendt*rt‘d to Me^rs, A. ■!. Ckunjibidh lb Ia^ Smief, unil 
h\ Ih findfn^v ft^r six of the photogruphs which illnstnite I his 
article. 


TUB INBLl/BXCK OF PIIVSICAL CONDITIONS IX TtlK 
(JBXESIS OK SPECTEa* 


By JnHrr. A, At,u:w, 


Aluonp liirtloprislii whi> rtmipt the inrNl^?rii tlifxny of evolution i\s 
the only hypothesis: uvrtihililo fcrr the es|jiiiiisition of the 

lUvemty of wtniettirc umoji^ lieing^St then* m si 'sviile dilTer- 

eiOT uf opinion iis tss whiit ore llui leoslin^ oouseii of tlilfeivnliution, 
TIio kloctrine of tnitsinil or the ^^urvival of the litts^Rt, 

rerrntly Iwn hnni^^ht proiiiirietitly fnrwuril sintlie key to tlusi rompb^t 
pnihleiii, eiiiil hi iipheltl ljy si hir^- cla.^ cif entliu^isi.stic lulhertnitK^ 
ivho rtc?frelit It Fi?i the full of the whok* iiiiestinin By others 

the roiulitinnis of environment are l)elievet1 to iw* far more inlhicritial 
in efreotiiiff a certain clasps of modifications* nt least, thnii the neiMSi- 
jsirtly |}m!i4nou^ intluimce of i mil mil seliHiioiu ^vliidi must take its 
orijzin in isaliitrtf] liistiiin^i* s>f variathjn in fuvoriit^le dlrtH:tions^ and 
ilepcnd for its eoiitiii nance upun these fortuilons adviiiLtagCEr bumm 
inherited bv the descetulants of tlic favored imliviihialti-in vvliirh thov 

HP 

urigiluite. "Hie moilifyiiig^ inflncin^ of conditions n^^nUing' from 
geugriiphie tir dimatie cnnsijH wa.s notit^'sh sind for ncitrly a 

century has Inn^h ronsiden'd l>y matiy writers as rsplanatory of murli 
of tlie diversit)^ existing^ not only In tlie Iminan rare hut ainong^ iiiii- 
iiuili^ It has. however^ reinaiiK^l until recently VAg:udy ^t>miderL 
lidnfr based more in conjcctinx' tluiin mi oliserve<l facts. Hciircdy, 
indeed, hiive two sliHradcs |mssi<cl the real natiiix* aiul e^slent of 
fn'Ogi'iiphU^d viirliilioh aiiioiif^ Eininmls. iit]d even jis yet anioiif;: uiilv a 
few spH-'cies, Ix^^n to receive careful uiteiitioii.H while only within I lie 
Inst fifteen years has any attempt la^en iiunle to ts>rre^!ate ths^ sdi- 
served diffs^reiici^ with fhe dimatie tFr gt'tigriiidnnil conditions tjf 
hnbitat- Only within res-eiit yei\rs have the Eliffenuiws in general 
sijie, and in I he relolive sijie of ditTers'iit parts* l>cen cm-erttiineil by 
carefid men si i remen b n ns! the differences in the diameter of the te^^w- 
mentiity' sTiveriiiff (as the fadii^e in mammals) and in <'olor. in indi^ 

4 Uejirniml, witli [hJte Eian limckMHl aOilillriiiH liy Uie autlKir. fniiia the Unsll^ 
ctil ht-vlew. h iSiTTp m 
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virlnnh of the sainii^ ?^|iecit^ iiiliniiitin^ distant portlnn-S ft common 
hfilntiit* W’vn tliily iwiniiHL hi the work of instruc¬ 
tive (Jiitu. il haj§ fulleii to Aiurritiiiis to take fi piirtj kirj^ 

ri\?tl!t in the nnittcr lxnii|^ due not only to the jiclivUy of our profc:^- 
isiuiiiil bioh>giH;|s. hilt ici I lie llt>i‘mlity of I he (leueriil (hironiTuent iti 
aitt]ieliizi|z <':^imppteiit iiiitiiml hi^vtory iiiii] collectors to the 

numerous surreyiii^ psirtles it luts out duiitig the ]ml twenty 
ypMiv. in e.v|j|<jre the till then practiwilly imkiio%yri geogi-iipliy uimI 
pnHluctmiiiri of our we:stcni Tcrritcjriej% 

The combined fruits of their labor>^^, together with thos« tif the 
jigimts and correspondents of tile Smitlisoniiui Itistitutioii, have n‘- 
siilteil in the ncciijnulatioii of an ninrpunt of material fur esetH^dinj| 
that elsewhere acce^nHible to single investigntin's, repre^nting, as it 
docs, at least two of Lite vertebrale ehi.s>i'j^ of animals from tlie whole 
Nortli Amcnnui continent so fully that gimeralizatinns may l» made 
from their ^r^ludy whicli could not otherwise luive reached for 
many years and for which no si mi hi r facilities for any other equal 
iin'ii as yet exist, Tlie nwnt investigations of American iimm- 
malogists and ormtholcgi.sSH have Ijeen in conH'cpu-me largely di- 
riveted to the subject of giH^grapbieuI va rial ion t and (heir piibUeat ions 
leein with tnbuhiteil lueLiHUi’enients and records td variations in form 
and color that inxMompaiiy differences in tlio climatic or geogra[jhictil 
c^mditiohH of hahilat. Among the results that have followcil are the 
diseoA ery of tmiiieroua iiiterestiiig geogniphicul varieties nr subspecies, 
anil the ilemoustrution of the complete intergradathm of many forms* 
itfu^n quite widely diverse* in iTolor, sisM?, and |?rojxjrtion of parts* for- 
luerlv I'egitrded I ami |iiY>|H^rly so as tlien.kiiowui) as unquestionably 
distinct ^^[>eries* which dissroveries have of coiirst* ni-ce.^^itiilcd a hirge 
reduction in the mimlier of reeogiu»tH| ‘Sjiecilic” or nordiilergrading 
forms, lint important of nil has lieen the correhition of local 

variatiomi with the conditions of environment, and the deduction 
therefrom of certaiM hiAVS of gt^igraphical AiiriatioTU l^puii tlic^e 
have lavn Iwi^d hyfKilJie^ that go fur towonl explaiuiug many of 
the |du*Jnoiiiena of intergnulaticui and differeaitiation observcil ufiiong 
exl.sting aniimils. In the jm^Mint [laper will la> given not uidy ii 
summary of tlic rusnits thus fur attaizusL |put enough of th^^ details 
of the subject to siinw the nature of the evldetiire on which n*>t the 
conclusions already rtwhts:!. These rersiilts. it is diiimccL show thut 
other influences than mitural selection oj^Huiite powerfully in the 
iliirereiUiaiioii of speeilic forms, and that gftigraphical musc^ shure 
more hirgely iu the Avork than Jiiitumlists have lierelofore Ijeen pre¬ 
pared to admits—at li*nst to eoJisider ns proven. 

As is Well known, itnimnls A'ary gn^ttly in iTspect to the extent of 
the areas they in habit. While a few spet.ues are nearly or quite c.os- 
liuqioUtaiiT many uthers arc restricted to siiigio snuill islands or to 
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liniitci] [Xirtionii nf m Xot ji ftAv r;in{^" uvur thtj j^miter 

pnrt uf ivh(*U< ’iThili- hy fur (111“ hii-yt'r iniiiitK'r nro rmj- 

'n'ithiii i.fintpHrjitivt‘ly luimiw litnll.-v f)f thi* niiiiK'niiiH sjwcieri 
of mil mill ills iititl biiiLn. iiiimfiiling Norlli Americn. none tire eijuitlly 
comliinii tlirntigimnt thi' n'lictlp c-stent of Ihti (Miiliiitnl. Tlie l|Jlbitill^: 
of 11 fflw only ('xtinifl fnnii tin* fiiirren (TroumlH of ttio Arctic rt*jponfl 
to Afexioo. iimi frotii tltp Atlitiilic coiist wiiijtwuril to tho I’licificj oik? 
or two only iimon^ die TiJiiininuli runfiK ovi r tlie wliolc coiitini-iit fritin 
AlflHkii to Ci'iilnil Aiiiericu. wliile i^oino <KX“iijiy rnon'lv the cxlreiiiB 
Ijoroiil ports [jf the t'ontinonl. Tlie IntU r. in ninny eiise-i, nnige alw 
liver tile Arctie iiiid siih-Arrtir n'^flons of the ojd World. Other? 
extend from Arctie Aitn-ricu soiithwiirrl to the rnileil StiitesL Si ill 
others ueciipy only the iiiidiile or more ti-mpcrjite hititmli's. iin- 

reprfsenti'tl in the evireiiic north or the extretne .south. Others, 
ognin, firet iipiieiir in die mhiiile or iimre southerly (lart.s. iiinl niiige 
then™ isofithwiinl fur into (he Tropics. A lurge mniiU'r tire rcslrleleii 
to the ri'piijji east of the Kooky Mounliiins; odsns are coiifinwl to :i 
iianxiiv lM‘tt along the I’lieilic ciwjst; and oUifis still to Ihiiitisl ureas 
of the great Koi-ky .\roimtaiti riiileini. In general, their distribution 
mx'orils %vith climntal n^gions or Kones, their respective miiges b^'ing 
liiniteil in part hy lalilude iiiid in part hy geaigraphirai harrleis. as 
treeless, arid pliiiiiji. or high mouiitain ranges. The nordiem and 
SHiiithern Iioiinflnries of the habitat of ii species iirc found to ngree, nni 
geiiei'tilly ivitJi the arhiirury jnimllels of tlio gengrapher, bill with 
isotherniiil linos, these Iwing more or less diirerent for each specie.^. 
'J'he piigrapliicul ilUlribiilion of a sjxx'ies is ihus mainly ilctemiliied 
hy cliiuiitie or other pliysicnf cjinsre. tlioiigh in part, doiihtless, by iLs 
orgiinie eoiistitntion. In ino.'^t enses s|afetes that are wide rniiging 
are the niret variable. :\s would natiindly follow from their U'ing suh- 
ja*t('il. ill the iJiffeneni fxirtions of their habit a is, to widely dilferent 
iHi vi ni ti i ii;^ cl rci i n ncefi. 

Hence such spn-ies aie often ftuiml to rim inm numerous locnl rarisi, 
some of them greaitly differing from others, bnl still inseparably 
connected by indi viditals iTihabiiiug the intervening regions. Over Jijt- 
triets hliglilly tllversitied. even if of lnrgt>t‘.vti‘iil,H|H'ciesgeiieriillv pre* 
serve coin punitive const e tic v of cl in meter, while, cmivei^dy, kuml nice? 
tire of fixifineiit taa tirretH'c in regions of iilternalihg vnlleys. moimiaiii 
mnges. and talile Ijindw, uinl iiiore espix'inlly is this true if die liiglilv 
diversilieil region la> situatod in the wiirmer latitudes. Small islimds. 
remotely situated from other lands, have usmilly many species pe¬ 
culiar to iheni-selves, their tlilTfreniialion ladtig projKirtionnle to die 
geologic iiiitiqnily of (he islands and (heir nmioteiios from larger 
land ureas. In islands of navnt origin and not wiihdv sepiirated 
from (xintineiital lands, the tincesfnil stock of the siwcies is still often 
ax ]«15 - 3S 
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<‘U‘rtrly iip|>an^nl- iIm: foriii?^ thus ililTi-mitiatnil Hirougli iti^nljir iii- 
fluenco^ lusl hjiviii^ ptiKTPt'il liovniuJ tin* vuriiHul in E^Li^€n- 

tlioy liTo froni Tln*ir iifunv^t coritinpriliil allies, or 

may i^vori hsive snivniimt fur lowunJ ^'lUTse ilistiiictner^s* wUlh llit.‘ir 
ori^Hii limy !?ti!l mniuiii riptcinlilv sipjiuixuit, 

PlLif'lkilv, iir susct'ptibjlity to tho infliioncfis of jshvsical surround¬ 
ing, ofh-ii dilfrrs ovni iinnHii' i(ijiU' oiiib^oly uUuhI uii lliutiy of 

tin* sTiiiio raiuily nr men ^Miits. itinl diifori'nl, H)M.*€*iL*s jin; rriilciilly 
u(fern'll ilitTm^itly by iIk' i’imimstinux*5% Vurnibility in oolnr 
iiiu_v fir tiuiy noi n^x^iinpiniy viiriability iih sia* t>rlii the rhiiruftri' nf 
panii iilrtr or^iits tTonerjilly, lnisvevi?r, ii siJn-it's whirh viirii^ ^ix^ully 
in fiiK* visrios In n siinilui' in iiiEiiiy olliorH, S[>i'i*it=^ 

hnrin^ u wide ^Hi^^nipliiml not imly cx:iiiiinonly run inln [i 

;^ix?:itrr or iiiiiidH-r of Unrnl iuix^ Init ihcy ^'IKTeiIIv pn’Tf^t+nt iiiiirt* 
iJuiii tlie LEVeiii^* iiiELoiiiit of strictly iriiliHilnnt vunatinii, ils lliniijili 
sjH»fNi*s nin^in^ widely iu sptire wi^n* uri^nnUy tiiort' pluslie dian 
llinsi" liLivin^ imm* rireniitKeritHMl imbitats^ and wen' lliua iible luoro 
euslly Ut ad[i|U ibrinsidves tn llieir snrrtaind}ii|^s; ilitiy an* silsti moro 
[M*f>islent- di<*ir fuh^sil renuiiiiM far iinnv freipiently met with in 

ibe ^|tjiiternsir>' depisLts tiian arc lliose tif the more Itpcal iiia! |^+ner- 
dly iiion^ spceiuliwHl forms. 

titMj^fniphieal viirititinii. as exhihited by the mammals and IpiinIh 
of Nipflb Ainerira. niay Ih^ simimarjKril iirult*r tin* fnllowin^ beuils. 
miiuely, (11 iMiriLilmn in ‘^1^% \'‘ 2 ) in tlie :A/A' of pa-ipliend 

|>ai1s, iiial nV) ill txplor, die hitlerIrtdn^sulKUrisiibk* Ji]*ti (a) vtiiiatioJi 
in rokir with liitilu<k mid ( Ep) with Joii^dtiiile, As u ride, die iiiaJEiiiiiils 
and birds i>f North Aiiierna inmuiH^ in sisse fioiii the mu\b iim-tb- 
w ar<L I'll is is tnio not tinly of tlie^ ininvidiial ri'preseiitalivi's of r^ii-U 
s|M?cies, but «imeralEy tin* largest species nf each gemi-i uiul fiitiiily 
are nordn^'ni. There are. bowevci% stime slmngly morkMl exfreptioiif^ 
in wliieb llie inrrease in sisw* is in (he op|K>!^ile diivetion* or s<ait|iwurd. 
Tberx* is for this eiil oliviutis exphimition, as will lx* ]>ixy>tnilly sliow'ii. 
die Iricreiisi* ladtig foiiml to la? almost iiivariLilply lowxiril (hr region 
when* tin* typ* or gron]i to whieh dn* spades lH*loiigs receives its grtait- 
I'^t mirncriiuil develoiaia'iil and where die spades adain (he liirgesl 
size* atnl arx+ also iiupsi s|Ksdn li74sb lleiiee I he i>*pi'i'Si'nhtlivi*s of a 
given spi^idf^ iiierx-nse in size tow'arvl its liypofiaelietil center dis- 
iribiition, which is in most casi^ ElonhtlesiL ako its original miler 
fif dls[x*rsul. C'onsiM[iieiitly dirix* is fnipieiitly a dnnble {Imidentx- 
in si?.e wiihiii hptaitk? grmjjjs. and lanli in ami finiiieriniUy in the 
eust» of sjieejes when the c'4*iitcr €if develojiiueiit c.pf the grnijp to w liieli 
diev Iptdniig is ill dll* w'urm leni|Pt*niti* or tropical n^gioii?^. This tuny 
Ih* iliiEslraleil by rcfeix*nct* |o the dist] ibntioii of the higher s'hisi^ 
of vertchnili^ in North Amcrkra, Aiming the Hix^cdes ociriirriiig mirth 
ipf Mexico Llieri^ uiv very fiwv that may not be sup]loosed to have had 
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n Jiorlln'riJ tuigin: and tlit' fad tlial sumi? an? cti'^iinipalar in their 
ilHiributiniL wliile tiunHt of the ntiier^^ {L^jK?ciplly amnni^ the ninni- 
iii[il>i) lisivr rtiiigeJierie i>]d World alUe?^ further t^tren^lK?iifi the 
tliwry of tlieir iiorflitirii Not nidy (In iiiillvidiialM uf I lie 

siiiiie ripeirisfis iiien^aM* in ^v/a^ rn^'ard thi" north, bill j^iiiie true 
Ilf the of llie ditferent ^^neni, Apiin. in llie exceptinmil ensea 

of iiKTrrt!^ in si/jt? sfnithwtird, the s^x*eie^ fudong tn^niLliern tyjH^. nr, 
more rnrrec'tly. to having Ilieir renter nf ileveln|>iiient n.'khiti or 
ueiir (he inu^rti'opieal n^gioiit?, wheii* tieenr lint niilv the greutei^t ninu- 
Wr uf the ^^JJe^:^fi^.■ if^j>reiii.‘jitativeij uf the ly|K*, but also the largest. 

Kor inoix? detailed illn^tnllil:m we riniy tiike llir*'*' riiinilii*^ uf the 
Xorili Anivrinm Carnivoru—luimdy. (lie Csmidir ^ 1 lvfdvc^and fnx*^)^ 
the rididir (lynxes and wild-eub), and llie PrtHiynnuhr j raeeiMuis), 
TJje lirvt two are lo }4nuie extent ensino|Kditiin, while (he third ia 
j^irictJy Atnerieaii. The C’anidie have their liirgt'^t. s;jitx:inc represeii- 
tjuivi-s. t!;e world over* in the teuiiH^nite or C'ohJer Lititinle-S. In 
Xurlli Anierieii the fiiiiiily is repi-estuited liy six the sinallest 

of whirl It sjx^akiiig gi*Tie rally', nre southern and llie largt^Hi northernp 
Four nf ilmn lux^ among the rno^^t wiilely distribiitiHl of XorLh 
Viui-rienii inaimniilH, two, t!n^ gniy wolf and the euiniiiuii fox, Ixdng 
e]rcuin[njt[ir s^xx-Ie^^: ajiollier^ die Aretie fox, is eiixnmpnlurT hut 

oontineil to high lalilnder!. The lUriH' widest-niiiging sjUTirs—(hr 
gray wolf, (he <^iniin>n fox. and Ihe gray fox — nrr tliosc whidi pre¬ 
sent (he most marked variation in size. Takiivg ihe skull ns the 
basis of t-nnipariMni* it is fnniid that (hr ifuiiniiou wolf is fully one- 
lift h larger in the northern parts of Britisli Anierien and Alaska 
than it is in riortin-rrj MexieoT where it finds the siviitheni litnil. of 
its Inihilnt. Ik-twwn the hirgi^t northern skull and the largest 
southeni sknU there h a dilferentv tsf fd/Of*t /«r tk /tl of tUf: 
itisi'f SjM^iitiieiis froui the inte lined in te regi^jn show a gradual Inler- 
gi-adation Ix-tween thesf.- exlreiues, iklthoiigLi many of the exuiiiples 
from the upper Missiiiiri country urt^ nearly as largi*: ns those fruni 
(he extreme north. 

Tlie ixuninuii fox, Ihuugh tieeiirring as far north ns the wolf, is 
tiiUL’h mure n^tricted in its south wan I range. es|it‘rially along the 
Atlantic; roustf atui preseids a euiTesiKOuliugly smaller amount of 
variation in size* Tlie Alaskan aniTniil, liowever, aveinges alKuit oiiC' 
tenth largiT than the average size of si^echiiens froin New Kiightiuh 

“Tlie pray wolf (riTm> InpUTi [ = ^fcvtdrntdh athil adtisl ('orisisln ttie 
prii(r(e wu(f if. Xtilram |uew treattni ilh n s^tnitii uf a iloxeii ar iia>re ekiFily 
rc^lqlE^ H|K»e(t'S a lit] n tliq Anllf fcix i rwtpf'jc ;oj7r>|iiN« [now seu.i- 

rnU'fl (ato s^'VitiK furinMlV. t(]e cx^amaiu fqx (r, | — i’, [ffJt'un imtl iiuiist- 

otis rehslAnJ fiirajs] >, ihe kU fc^x (!'. r-cluj; Iinnw Hu(bil(vk(L'd luto istn^Tul fohns] i, 
aiiU tie f^Mly fux {f=T, wU(i a UnKxea ur 

more >, 
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In thnjfTsiy fox, ^vhosf hiibiL'it I'xtcn^j^ froiii Pc'^in^^lvumu soiUliwanl 
to Yianitmit nvenijjf Jfii^rtli uf ttir rkxill fmin tilwint 5 

ijn:ln?s its PeiiiLH-vlviiiiiu to tl)n^ii^ll.^nlbly kw Itnin 4 in LViitrsil 
Aniericii—n tlilTareiicc «linil to iibout 30 per cent of tlie nu'un for 
tin! 

The FelicliVt unlike ihe Ciinitlai', resieh their ^I'entest Oovrlojiiiient, 

rijs[H4'itx ImiiIi ilic niiiiilMT anil the tii/u of the sj>ecic!?^ in the inter- 
regents. TliLs rinnily hun knt ai sJii|£te t\']>ieul n*p rt^J^!! it al¬ 
ii vi^—the paintlier {Fi'its et^ttrolor )—tinrlh of Mexieo, iinil ningt.s 
only til aOwnil the northern Ixiiitidiuy of the [’’iiiUHl J^laitc^^ The i^lhL•r 
Nnrlli Anieraejin rt^pri'^^eiitaitivti^ uf llie fatiiily airt? ttie lyiiXi^H^ whteln 
in nf tlieir varietkii, rnii^e frtnn Ahi>k 2 i to Mexicu. I’hin" form* 
hiawever, the inotHt northern as? wvil I tie most SfieeiailTzetl nr nix’!"' 
nnt iy|Mt of the faiinOy. Wliile they vairy greaitly in enlor iix Avell 
uss ijj iht! !e[Lj^h anij It^xiiir^! of tlie |K*hi|^' ait ditfert'nl lm:aililic.s tliey 
iijToiv;l II nn^t refinirkahle except ion to uJl iu.\v^ of i ariiitioii in size 
^eith hM.vtijly: for n hir^! t^Tie-s of skiilJSp reprt*sientini^ Unrulitii^ ns 
^'iaiely s<^[xir:ited ii.h linuisitiniu ii[^rtherti .^[exiro, aiiid Califiirniai on 
the line liaand tind Alaska nnd the AtaiekeaiyJo Kiver districl on the 
other* ns well ns vttrions iiiteruiecHjiLe reveiils no iippriH’^iaihle 

diiferenwt iai size tlironj^lioni tlas wide an*u. Thv tnio rails* hfiwever, 
ais i|ie panilier mid ttie Oi.-eUits, nrt> founc] to ^mitly intin'ase in sisw? 
snnlliiuirtl nr toivaird the iuelrti[xilis nf I lie faiiinly* Tliy |Kinther 
niiif^^ fnan the Xorlliern Slides wiithwariJ over most nf Sniitli 
Aiiierieii* Skulls from thw AdiroJitlurk repon of New York have an 
an'prai^e len^li nf iilMinl 7| inela^s, the leii^li inenaising In 3^ in 
l^inishiini aiml Texas* frfan IkWoiyiI whieh points theiX' Ls laiek of data. 
The <K.Y>lot (Fi'lh ptmMljt) finds its siortliern limit iieiir the Rio 
(rninde of Texas^ and nmgc^s theiu'e sonthwaird for into South 
Amerieau The aveDige size of Riean examples is iilxaut onc- 

iifth frrealer thaiii that caf sjiocimens fmaii the Rio (ininde. 

'I'he Pr^ icy cm idle are rhielly iv-prt^nietl in tropit^iil Amerka, a 
single s{it^'U*:^the o>iiimfin i aeco«ai [Fn^t j/ou Ixdng fonml in 

tile rniu^l Slates, and llieiKM; northwaird to Alaska |=BritisJi P«- 
Itimlim]. Here ngatn the jiicmtse in sizA^ is soiiiIiwiiitiI or toWiinJ 
tile raietrojmlis nf the fiimilv—1 Pennsylvania specimens averaging 
alHiut one-tenth smaller than ("osta Uirau exaunplc^ 

The eoimnon utter rurKnictm^i) ailTords iinother example of 

intTeaiso in size sutitliu ard umoiig oitr C'aridvora, uUhuugIt ladongitig 
to a family esiseiitiailly norlhem in its distriliution. The oMers^ lanw- 
ever, form ai tiisitiict sntjfaimily, wldeh nttnm^ il-s grealesi niindier of 
in tile wamner rt^gions of the earth* and lmn:e nlfers not on 
exrt^plion to hut a t^iidirmiition of the law of iurreasse toward the 
renter of distribution of tlie gi'onp to which it l>clong>i* 
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IiL'^dltCt's of iiiiireiise iji siw* TiortUwiii'il uinno^ I he t’ariiivorH of 
\urtli Aiiiericii are sit fuMH'iiilly tSu* niU- Ihiii: furtlKT splice nwi! ni>l 
Iw litki‘11 ih rtK'oiintiiig exiiiiiplen in detnil. I( may suiJitx- to-¥tule Unit 
tlio hnU^'or {Tn^hha iimrrittinii)^ the iiiiirleri {MmiU'hi nt iffit-ttm), 
the Ksht'i' { t , [he ivolveriiie ifrtifti imil thei'milne 

ifn}ituei/.K [ rmtifimiiii, nari'hitt'n^y'njt/Ji. 

oK’.J)—-all Jiorllieni TyiMiv—uifnnl e\flm[)ler. of v.-iriatioii ii: ^isw 
■rtrid'ily punUJel with that iilremiy tioMwci u*; octnirriiif' in the foxes iiin] 
wolves. 

Tn refer hrieJly to other groups, it may Ixj stated that the (’erviUic 
tiieer family) are inairdy rather northern in tlieir distrihiKfon: that 
(be Jnrgest species iK't'iir in tlie wiltler s(oiK«j, and that individuals of 
die ^iame species increase nipjJIy in siiH> toward 111111 north. [<iiine of 
the s|Jiaiitsi in fad ulTord some of the most striking instances of 
northward tnerea.se in sistr. among which are the corniiion Virginia 
deiT and its s(*vi'nil rejms's.’nlalives in liie inlerior of the continent 
iiJid on the ihicific sli>p4>. Jt is nJsti noteworthy tlint the most oiivi- 
■ iUsly lii.stiiicttve chiinirlenstte of the giunp—the large, anmiallv 
decidiioijH antlers — n*nrJies its greiitest deveinpoient at the iiurth- 
wnrd. Thus all tJie northern Hjiciriisf. as the niiMise, tlie elk. and the 
enrilxni, have hrancliing antlers of iTiimetise sizi'. while Llie antlers an' 
rt^ljitively imich smaller in ilie s|Ha'ie,s {nhahitlng ilie miditlc region of 
the t-ontineni antJ an* nsliin'ii tn ti nidi men Uiry' t-ontiitioii—a "simple 
slender si III rp spike, or a siiiiil] and singly forke*| one — in tlie Irojiicai 
s{MH;ii*s. the iiiitlers declining in siae nmrJi mon- nipidly thnii the 
giaienil siae of the ammiii. This is tme in individiialj; of tiio same 
siiecic-i ns well as nf the sp<n-ies coiliHilivoly. 

TJie liwlentiji (the sinirrols, Jinirmolj^, sjiermophilvs. niiw, and 
their al1iTii»! S offer tiie same illiisi rat ions in n'spnit ( o the law of 
increasi.' in size as tin* sjMX'ies already iiitititioiied. the size sonietitnes 
iiicreasing to llic iioulhwnnl, Imt more generally to the norlhwanl, 
since Iha gnaiter nninlNW of the siiecics lajlong dwidedly to northern 
l_viK'!% Ttien* is no Jiiori* striking instiinn* known among mammals 
Ilf variation in si/e with hKiiiity than that afforded hy the llyliig 
si|ijirivK in which the northeni rasw is more than one-half liirgi r than 
(he southern: yet the two extreiiusi are found to pass so gmdiiiilly 
the one into the other that it is hardly jios-ihle to ileiiiip even a 
soiitiierti ami a noitliem geugrwpliii'al raixi I'xeeiit on the almost 
wholly iirhitniTy ground of ditTeii'mxi in sine. Tin* spiHiii>s. moreover, 
is one of the iiio.sl widely distrihnted, ranging from the .\n'iic rt'ginns 
(the JiorthfTii liinil of fnn-sts) to reiitml .\merini. 

Among birds the hical differences in size are almost iis strongly 
tnurkdl as among niamnii|].H and, in the main, follow the siime p'li- 
eral law. X decided SiKTeussc in size sfiutliward, however, or toward 
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thv wjiriiiLT sK-f tirs fiiuiv lUsiii in iiiuniiitiils, nk!ion|^]i 

jrtvenil uii'lkiniirkiHj iiintiiiu^is hit kiniAvii. Tin* iiinr<nisi‘ ib^ m^iinmlly 

iiurUi^VLinl □]](! is often verj* .slrnnfr|y nnirketl^ Tlie ilif- 

feri'TiiT lx*twetbii ncjrthei’ii iiinl sniiilieni riini-s iwTiirs, iis in in tin unit I 
ill the sjjeeit^ ^vIhjsi' bitv^llli^ si tit inns ejijbniee u wiile of hil t- 

ttide. Ill wkidi brib'd fpom JinrtluTii New Eiii^hiEid Et> Ftnr- 

Mit tike scMHlimi lijptiis lire tmi niilv siiiuller^ Imt sttv ii\^i ijiiite iiilTar- 
viJt in color iiiid In other fe^ttiiruri. This is riniiietitly tile (“iise ilk the 
ifomrikoii qiuiil turf^inluuu^)^ the ineH^liiw lurk 

mfit/im), the pnq^le fjmekle {Qr/fumihui jmr/ttf/y/HJf). tin- nni-win^l 
hhickbini {Affitltrtut tlo' ^*>l()pii-\viiigtsl ivfXHljKH^ker 

ihe InwhiT^ {PJpIh^ r f-p^/urf^pA (ft* the Cjini- 
linji (love rffi'oPnruHifi'), hikI in mniiercni.s (klher 

nnd is quite ti|i|>rts;i3ibk^ hi tlie blue jiiy {Cyutitirifj* the 

cTOW in iiu)sl of the ivCMMliMTkers, iti ihe tit- 

I nice, niiiueriiiLH s|strr(3ivs, nnd sevi^rtil thrtisJn.^ aiiid wtirblers, the 
VII lint Loll often ntiiountiii^ tu frt>in 10 to \Tt |jer <Ti!t of I lie »venire 
of the 

As a grnieral rule e^rtnin juirts of tlie or^iiiistii.s viiry inoiY^ than 
th>p#i i^eTjenil si^e. th(?tx‘ Ijein^f a niiirkiKl tendency to enhir^ctnent of 
(Hfriphenil parts uinler hi^ t cm pern ti ire or loiviird the Tt-fipit^: 
heiiee scnitliwiird in North .Viiiinneii. 'nils is inon'! rt^itlil v siH*n in birds 
tliEin hi iiiaiiiinalbi, in runse<|nonce iiuiiiily of tlieir iieenlijir type of 
structure. In iiiaiiiiiuils it is nimiiffstiMl (K^i^asioimUy in tlie sis^e of 
Like ears and fis^l and in the hums of Imviiu^^ but es|h-iTiiiUy ntnl iiinre 
giuHTuIiy ill tlie f>eiii)Ep^ At the northwanL in hnliviEluiils of llir sntne 
>f>i?H ies, the hairs tire hiu^rniKl siiflor* iho under fur more abiiiulunt^ 
and the ears ninl the stdes nf the fiat Wtler clotIn.H]. Tliis is not only 
triR" of iniiividiials of the same s^Msdes. but of northern sixHiicf: tx>l- 
ItTlivcly* ii-s com|ianH.I with tlieir neiUTst suutherti iillies, Southerti 
indidiluiils retain i>ennaiiently in muny cases I he spjiis^ly elolhed 
eai's and the nuked soles tiuit dninuierize iiortheni individuiils only 
ill suininert ns is noirddy the eiise iimoii^ tla^ ditTerent Hpiirnds aiiid 
F|M‘fmopliik*s* 

In Tikuminiils which lutve the external ear liirfiely develojictb as the 
Wolves^ foxes^ some of the det^i^ tss^wbciiilly the horcs, the hii-^'r 
siKi* nf this nrgaik in southern as com pa red wilh jiurlliern individuals 
nf the same species is often strikingly iipiiiiimt. It is inure (.'»s[xoiully 
rjiurkcih Jjn\vevei% in S[)ecies iiihuldtiii^ extensive o|>en plains and 
scuiiidest'rt rt'gions. d1i<! little WfWMJ hart*, nr gi'^sy '' rabbit '' ( 

*TIk‘ naslerii 4>|ti|Tali^i>tH saf SfntTELl -<«f the liH^EiTik*j|| laum’^ In this laintarapli 
Hit' OH rolluw^: t^rinT L^irfflntnuuv; imriiriiy'\ift I 

fM^u|; cMiPjHarriijftji | =^r7pa(<ltfeii aifjeirjara | r C'jjiwMwrjnr [— 

iTlla] fr/tffala; f '&rrw* rjjjdtTicfjaa^ | =&racArrfti3iacAirjj(|,^j h!f/rer> m(e, 
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K^huffUntt).^ airot-dw ti tuiw in iMiiiit, Tliis (TtKVH»s in rt-jntfrA-iitt-ii tii 
i-oiiic. (if it-s vnrieti(*i' nrrosi^ thu whoh*- bt‘i‘iidtli of tlit* coJiiitiLMil iiinl 
from fho nortluTii iHmk'r the [Iiiiled i^oiilhiiViirtl lo Centnil 

Amerieiu but in tliffoivut regioiw Ity (liirvreut {^i'np'tiplnrni niw^ or 
t.uixjxH.-k'S, 111 iiikUtiuii lo coiliiiri iliJfrnoitx'!^ of <'otf>r iind gfia'rjil 
.sizis tilt* wirs viiry tflill more stroiiiL'ly* In llie form iiiliiiljilini^ the 
fJrusil I'lains ijninmoiily known h.- ihr liltlf i<aj*rbnitih bnii' \ L. uttii'n- 
titm ttuttuUl), the rfirs iirt* consiiderahly longer tintii in ll«> enstern 
vnrii'ty (iml iium*(iS(; in siw from tlie north aouthwariL rcneUing tlndr 
givatesl dcvelojnneiit in nesteni Arizona ntnl I hr ilrj^i'rt iTOgiou 
fai’thrr westwnnl niu! AoiitliwariJ, when* tlir variety of tlio phihis 
pro|)er pnssna into ntill another variety dtarnrluriml iiiainly b}' the 
iargi* size of its ears, wliieli are in this rare neiirly twice the size they 
attain in the easiteni variety. In llie hirgi; iong-earcd “ jtmkass “ 
liart^ of the jilains the ear likewise inert-nscs in size to the soulhward. 
In L^'juti* for uTiamiile, whieh ranges froin Wytmiiiig soulh- 

ward far inlt* ilexico. the ear is iibotit tme-fourth lo one-lUird larger 
in th(*soiillii'rn eiiamples than in the norlhern. 'I'he lillh> lirown Ituru 
of the Piirilic canist (/,. trowhrifUjei) {invenls si similar ineivast' in 
the siztt (if the oar isouthward, as f](x‘r» lo a less extent tlir jirtdrie liurt* 

( I„ (iimptinU’i*). Not only am ail of ibo long-eared Sfjeeies of Anierl- 
tun lidivs (-(iiiliiKHl to the ofK'ix plidiis of the arid interior of ttic coiiti- 
neiii. but over this same iiegioii is llu’ tciulenry to an eiilargemeni of 
the kkw St mill wan I limn It is? of in 

tliis ruiiiuvlkiiii llnit tilt? him^ (lie OUl Work! 

tiviT siiuiljir o|>i?iu rL’^iiitiiY- ns tlo tlu? 

foxesn O n cutr ivt's^leni pliiirm 11 i f fk^'r lUt* ky ii kurj^^- 

ciirud AniOTtg the cloiinsi^tU' TiKies nf FUllk' tknsi^ nf I he 

v^nirm iFiiUMinite iiiut intFrlrn|n<'iil iv^^ons Imve niiicli liir^er :inil 
linij^T horns (hail llinM^» nf iiorlheni wmiiti iesn. ns is sliown liv a rnrii- 
imrisnii uf tim I’oxatu auil Sonlli Aiijs'rinih hiwds wkli 

ikt" iK>rtlu.Tii -‘^turk^ nr tbckse of Uie stiiitk f>f Eiirnjie wilh tlie tiioitf 
norlliFrii In llie spmps of the Uhl ^^\ir]^l llio ^nithL^rii 

nr i*ijktr€i|iiail hit rFinnrk(ihl<* fnr llip Mize tif tlieir linriis- The 

Itorris (if tlie Aiiierii/nii jininglinrii \ Afifiloruprn tfnfrrh'^tM/] jire sils^i 
mni'li hir^T rnt .^iiithi'rii than nt iifirlhem kHtilities.^ XatiirnlislM 

“ Ttie >rn>up lien* to IIS Li fuffi Mfftrfifieinf hap In mn>nt yeaT>i tneer 

cIlfhlc^L Into hH>iiie twoiitv-llr^^ or timn* fortiHn witli. Ilie mtik of sult- 

- I Ji f A HfrtVr 

^ LrfttfM fMilfjl/ip, itw ni*w mTiiniEKHTif. tkiew not tHxnr nortli of hi lihu'O 

of ihU ninne niiiy snlrteillntLHl lo-r(nnn^ iiml Its HutHiiwli-a — Aufhfir^K 

Nolr, 

t|i4»r trilio. 111 ^^'tileli tlio iinllrni iniTsiUMo In mIt«‘ Immnl lln^ riortli+ liff^r 
IIM niijKiiri'^Tit OTiiii'iitloii to tlu^ rtik>^ uf lDerc'4J»4i:i la Ktzi.'' i>f (KTlpUt'-rtLl jmrltt tixwan^E 
itiL^ Troptest- Tilt? ELutlerH of Lite deer. am lEiemly tcf^jmiiml nii|iendu^>^^^ 
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lifive jiIjso iwonk^l the e\i^teiiw nf larger fv^t in many «»f ihc snidLler 
Konh AnKTinuL iiiJiiiiiniiJia tti Ihr snuthwiird tliiiik ut iUv riurthwar<l 
aiiioikg itirlividiiiiL^ of ihr e£i|Hnri]illy miii>iig the \vilcl 

mice. iJi of the ihc mpoc^^tiin* itiid nieciMiiu «h well jih in 

other species. 

In birds iho enhirgenH'iit of jM’-ripliernl [jiirtjf* t=^'pecidlly of llio bilL 
claws, Rfiil taiL is far inon^ obvious anil more ^eliteral than in mam- 
tiiaLs, Tlio hill is jiarticiihirly soKcvpiible lo variaiiojt in this ix^ganlf 
ill many iiisloriccb lading S'ery iiiiirh la^|^lTJ itiiiong i ml i vidua Is of 
iinquestionahly the Sftmr spedvs, at the s^mthward than at the nurlh- 
trurtb 1'his accords with the general fact tloit nil the oniiiluc ty|ies 
in which tia' bill is ix'ijiarkaiiiy ciilargtHl (KTur in the intotlniptml 
regions. The soiittuvard c^nhirgi^niietit of llie bill wiililii s]iefiti<' 
groups rnay la* illnstmlt^l hy reference to iiny gioiip of Xortli 

American birds, or to those of any [airtion of tlie wntinenl. As in 
other features of ot'ograjjhiea] varlntioii. tite gmate.Ht ilitTerK^m^ in 
the size of the hill aiv met with among Hjh*ch»; having the whlefit dis- 
trihation in huitiuK Among (he inhnblting eastern North 

America we tlnd ^'V^TliI striking c,\ajiij>lisi: of this eiihirgiuncnt ammig 
the sparrovviiT hlackhirds, tliritrilies, crow?:, wrtms, nml waThleni; In 
the quail, iho meadow hu^ki the golden-winged w^KaiJ3eektT^ ett!, 1 hiil* 
erally the bill in the sleiiderdiilJcMl forms la-itaime.H longer* more atten- 
iiattMl, Jioil iimn» dirurved (in iiidividualH sjH'cific'tdh" the samci in 
from the Xew KEiglimd Siiiteft ^^luthwanl (o hdoridEq while 
111 tliosc wiiic^h have a tdiurt, thick, couiciil bill there is a gi^neral in- 
cri’as(^ in size, s^o tluil the sciutliem t\qii'eacntiUiv(*s of a sjx'cies, ms a 
rule, have tliicker ami longei' iiills than their uorthem ndaiives, 
thongh like birds lheniselvi*s are siimller. There is thus not only gen- 
eialJy a relative^ hut i>flcn on nliroliitii^ iiicmit^^ in llie si»e of the bill 
in the southern nnH>s. Thf* of tlie Pncilic coast and of the 

iiklcrior rtlforil similar illustmtions, in some cases mon? markiHl evcai 
than in any of the enstem s|m'icsi. More randy, hut still (|ii1te fi'c- 
qneiith% in ihen^ a aimihir iikcn^as^^ in the size of the fK^-t and elaivs. 

The taib also, affords an ('finally striking example of the enlarge- 
liietki of ixTiiduTal parls southward. KeferTiiig agaiik to the birds of 
tlie Atlantic cfiast, many of thi* iilM>ve'iiamed spf'id<'s have the tai* 
ulisohilely loiigi^r at southiTfi ha^alities than at nortlieru, jtikd quite 
often relatively loTigiw. T'hus* while Mie general size deen^ai^^ the 
length ikf the tail is wholly maintninedT or di^E'i’ea-sc^st less thiin the gen¬ 
eral size: hnt iii sonic ciiS4*s, while the ge^nenil size is une-teiith ur 
more smaller at t(ic sontli iht' tail is 10 tu Lj ja^r i!cn( longer than in 
ttie InrgL^r iiurtheni lurds. Stanc nesleru sjjecies nvi' even more i'c‘- 

twIiSK caiiiuMny niKt III].! lOid [tins uikllndy iUCTeO-kU ol^rnrEkleali^itly 

ffom tliu hnniH nf lHJV(ap«, vc bicli ^►tatn ;i liluli of TtuiUri’ tUnu^rlinnt 

life of ilh' AulukctL 
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nmrkiihle in tlii^ rosjK'H, inn:] in ticmu^^iiieiia^ iiiriiiily nf tlib fuel ih^ 
stjiitlfcerti ty|>i?:^ Inive vnrk^hiliy w^pjintlod fmin tlw 
iiortlic^ni foniiri of thi^ siiinn 

\’'jipi 3 i(ioris hi onlnr with lot’aliiy arv ?itiU iiior*> dibvinus psniSftt- 
liirly mnoti" binls, in wliirli tho (i:j|nrs ijii>iv jwisilivot iln- 
ims\^ of iiiii p-vjilor* niifl the nnirking>^ HsiisiOfiEiinitly IxHtpr dleHiitHl 
tliiin isi nMtniJly the in iinimmnlH. Tlie soft, lineh' rliviEkd 

aiverinfr nf llic hater is pntirly fit ted f<pr the displuy uf tlie dlelieiite 
|)eiirjlitigs Eind llie lut*1rfnis* pn^^iinitie lines ihiii nftnn rhar- 
siiierii^e lilrds. Mj^iiiiinils, litpwcven finvi-nl iiniiiy striking instnnovjs 
nf );£enfn'n]ihical vurialiciii ill t*tilor. 

As EiJreiiity stutei!, ;ff^p^*Taphinil variation in eolor may Ih^ eoti,- 
vciiienrly ^iiisideriHJ uinler two heails* While the variiition witli 
latitude criiiststs iiialtily in a nearly iinifEum increase in one direc- 
tiuiL, the vuriatiuJi oWrved in passing from the Athiiitie irofist west- 
wan] is more c^iiiiplex. In i-illier mse. liowever, the variation results 
prijiiarily from iiviirly I he siiniE^ ejtnstss^ wfiirli are obviously dimatii% 
otnl ilefH'Tiil mainly nptm the ndntive hiiruiility or lliv hygroiiiei ric 
comlEtioii^ of tlie ililTeitHit vliinaliil Lireas f>f the I'ontinent. In re- 
spK’t tfp the first* or hit it ml i mil variEition^ ihe tendetiey is rtiwjiys 
tow an I an incn^asi' in intensilv of ntlortitinii stint hvvju-iL Xot finly 
do the ]>riiiiary' colors laTOine ileejM'neil in this ilirectinn* hut dusky 
a Ini hluokii^li tints txu.-;orm: stnuig^^r ipr nsfin- iritensi\ iridesetuit lines 
Ijocotiie 1100*1“^ liislnnis, and dark markings* as s|x>iH a ml streaks or 
traiisversi' hars. aininire gn^ater iireJt. (kuiversidy* white or liglit 
markings lierxauu mort^ ir.sIrielrHlp In passhig w^estwan] a general 
and gradual Idanehing of the t*<drii's is ini-t with on leaving (he 
w rioth^l regions east of the ML^jssip[iL the loss of txilor iuetvjising 
with the inrreasitig nriility of the climate aind the atjstaiee of fon^sts, 
t!ie giVLitest |aiIlor iXTiirriiig over the alincist rainless ami scanidesert 
^t^gio^ls of the t treat IhLsin 3 iml Cohiradti Dest^rt. On the Paeitio 
slojie liorlh isf f^jiliftprniu the ixilur agaiii iiiereases^ with a tendency 
Ui heavy, snnilicr tints over the rajiiVj heavily wooded region of tVie 
iLorlhwesL i^oosIk 

UtH>graphicjit variation in eulor atiKing iiiiinitmils. for mLson^ 
nlreaily stateiL is gimenilly, but iiiPt alwtiys^ rnaiiirested merely" 
ihrongh vnrytiig intensity or ileptli of the tints. Il is* howev^-r, 
often stroTigly^ nnirkad. The common chirkaree* ifp rinl si|iiirrnl 
t ->Vf uTu^ h.tifhotiim ), for exampie. which ranges frtini high to irtIlern 
la tit Lilies southward over the nortliern [Hirtion of tin' United Stati-s. 
shows lit] ihcn'iasf* in the color over the luiihlle of the di^rs^il suirfatt? 
from jniir yellowish nr fulvoiis lo rnfons* The fox i=qutrrel of the 
J[ississij][ii \'alley’ {Sriarm ttulfirirtfin^fs)^ whicrh rangCiS from 

Ihikota* iSTiUthw'anl to the Chilf of Mexiro* Ims t!ie lower parts* at 
the noiilnvard, very pale yelbwisli white, wliich lint gradiially iu^ 
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in irih‘ii!*ity ^^iMnhwnrEl I ill in it Ih^rnini'!^ ihmI- 

tlisli m’Elrl”i^ The donssil i^iirfni'i'! sil.-so iH^mniri^ aii ilie ^ime time s^ime- 
wtiut ilnrker. Exce[>ting the fi>x ,si|iiii i'^'ls snitl n Ihieiiic-rnJisl viiriei y 
of rlie rliiekan'i\ nil t|u> si|nirn^|K liviiifr* iiorlh of Mexu^fJ inive ihv 
|E>\vcr jini’ts ^vliiltv \v|ii|e inliabilin^ tropkEil AtueHni luive the 

ioiver jjurs^ fiilvfiiiri. ^.lr even tiiivk limwiiisli 

s[>eeijiieiL‘i with llie Ir'IIv white iNf-ing i'Xit‘t>tioiniK thoti^li oecft- 
jilisually i»eeiirrMi|; in ^-evenil of (he 

.^hkiniT4a)s lend to run into melinilie phrtt^^ which sire 

es[HNMiilly deveh^ped ul tsoictkiilsTr IrK^siliiii^ or over limited refiionjjii 
hilt ^vhetlier oi- nc^E the i>*^nh uf fieo^iphiml inUnen!'!^ is not elearly 
eviiietit. 4 'he whitenin|j nf the i>ehi^T:!i in winter nt the norlh in a 
<f*nsicli?riihie ntiiiik^r of s|KrrieH of nnimmuis sind in one nf hirds 

and not elsc*wliePC‘, is, fni tlie eontrary* si fiti'letly f^^^s^jLtjhiciLl plitv 
iKanennin hat seems [t> l)e the rt^all t}t other thuii Ihe ortliiiury ejiiLSes 
of ^Mio^nj|>lfciesd vuriation in c^Am\ lls tx'ciirrence in some spin-ii-s 
*ind its alfcs^nirp Jn others rkusidj* ullicii to I hem is si fact ina residily 
exphiineth I( -ihows* lioueT,er. hou liilfemitly dittennit siJiiiiiais sirt? 
silhi-ted tiy the ssiine influeinx's. The ehnnge tfi ii white winter livery 
is Eiioiv' tijiiijslete in tin*’ hx|;rher latitudes^ where the whiteness per- 
viidcs i!se ixdsige lo n prt^Eiter ilepdi ftiifl et>nriniies ha- ii loii^^er iwrif>ilj 
tlie elniiii^e Iwing only pjivlijil in 1111.’ southern n-ptniseiituliveis of 
Spss-ies (JjjLl exhibit (his seasonal dniiige of color 

In resiwiE^t to somlnvnr! iunease* in color sniiong birds, a few ex- 
aziiples only oni ttf the nniii_v almost equally striking sran In* here 
given. llie-H.* will lx* elmsiui friiiii wjdi*ly ilifFeretit givnij^s iiiiil will 
rq>resent haralilu> rtano(eiy S 4 iqairated, sis H“sdl as very diverse .siyh*s 
of i:Hii]i]riition. En roniparirig. for in^tiuiee., New Enghind examples 
nf tlse iHanmon ijsiail with otla^i> from si.nithern Eloridii the colors 
lilt* fomiil lo U* so nmdi slrnng>^r Eiml darker in the soEkthern hinls 
as to ^ve the apihearjiiiie of (heir \mn^ entirely iHsliiu-t .speck’s, 
jiariieularly wlieii the stiiiiller size ami larger hills i>f the SDiilhern 
1111:0 Em* il]s<> ssmsiiJeml. iVliili* in the noiilicT ii hirils the color of 
the dorsal snrftiw is gray sind nifnuH, slightly vaiieil with I^Jaek, the 
gray is wholh^ wanting in the the soiiEliern iy\H% tlie rufous is much 
SLi'taiger. ami the black niiirkings Em=^ very iiniE'h limader. Tim h>wer 
sitrfaee is vjiried hy Iransvi'i'st* I^eii^s nf blaek and white, hut while 
in the nnrtlierti bmls Elie white bars are twk*c» or more than lwic<*. 
the width of ihe hhick ones, in the sonlhern birds they aiv often f>f 
i'i:[i]a 1 wiilth; the blll^k hai-s may lx* the broailer,i with nindi iiuvrt* 
hlack iMirdeiing the white ihroat patch, giviiig, on tlie whoKa very 
Eiiiich fhirker aspecE to (his n^gioii of the ImhHv Vel wlieii a series 
is hronglit together from niiitiy hiteriutaliate lea id i ties, llito'i* is found 
In lie a ixuiiplete JntergnidaJinn lM!iwt*+*n (hr innst extreme-pirn 
In Lhe. wiuniuii ItEwhii^ the sUk* of col unit ion is entirely ditfereJit 
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fryjii lUiil iiJ the <|<ihiL \Ui} l*rin^ diu^Hy iii[is^4m| In l;irgi‘ 

with \vliitt miiTkiiiff^ nil tlifc^ win^ tiiul Inrp' ^vhite S|m>|h ni 
iIh! i«rid^ <if thu oiitor hiil In tlii^ u s|ifrU 

ni_*tiH iliffiT fixjiit nniilii‘riL unoi^ iti tlu' liltn^k of iIh* it|>p*-*r juirtH mid 
iUv fhrt^tjiiil nf tilt siil^^s Uin^ nn^n^ intiMiw. wliik ihii wliitf iihn'kln^f^i 
Hh the wiii^fs mid Isiil iio' mJiiivd hi iin^-u- In ilio non horn 

Idrd* four of flio miter \imr^ of tiiil fnilliors hiivr li larpo widie ^|>L >1 
iii’iir ihe onth Tirhile hi iho sf^nllierii furitJ iHily ihrw* [iiiirs me tliis^ 
iiiurkod. 

Til tho purph- ^jnickb ihr p!iiijjii|ji^ (in tivr fnitk=f?i) rvorywlierp 
bkok, with, lit (lie mirth, otwuisU or Inoiissy n-flevlioiiii; in tUr ,^njlli- 
i'lti or r'I nr id till for in I hi' bhick m tnort intense, ntid the rrtU^tions 
nrv. stivi Idiir nnd purple, with iridei^feJit Imrs lurijs:^ the niiildir iind 
lower purls of llm l«iek. tii (he northerii fiJini the retiiule is dull 
Itrownmh^iliok. witli little or iin iride^n-iu’i% while in the Miiitlierii 
form the femnir is neiiHy ns hislroiis iis ihe iiurllieni mule. The two 
tv[K^ <liirei' sii widely, not only in rnkir* but. as previously nulitvd^ 
in ffisse and in dm form of the bilk tliat. wii limit the e^iiinn tin^ 
mens frmn intermetUaie IcH-iditiei:, no oruillioiog'ist wonhl liesitatiji 
to le^ird tbeiu as entirely distiiiel siKMi'sest nod they wen-, inline], 
at 0131* titiie S 41 re^nirdetl. The i>?d-wdnpi!d bhiekfiird Vnis, exeeptiii^y 
its fi'hI whiff pale|it»s, ,also ii liislnnis bkek phiimiire tliroiifriiout. amt 
]U‘e?H-uls 0 similar rmip* of vui’hitioii in gimmul eolor with the pn^- 
mlin^; wliile the mt of the wiiif^ pitteli lieeomes iiiueh darker at the 
southwiirt], and its rreiimy-white Imrcler iseeii in the uoiilieiii fiinii 
eloitj^'S to yidlow ijih-omufre in the i«nitbeiTi. 

The L-oiiimofi blue jity. ami tlie lonfr-^^n^ste^l jiiys of tlie l{m‘ky 
Aronnliiiji rt^ffion, may Ik^ eiteil as ilUistrationi? of southwunj iiiei'ease 
ill hri[li:iiiey or hileiisity of ladorii^r when* the [uwaiiitiff tint Is 
blue; the ffiiHii Mixinin and Rso (Intiide jsiys of ii pEissufre fmio 
yellowisb-p'mui lints iiitn brifflit vellmv: (he yellow-throaUHl warb- 
iei-s (j^eiins si'Veral of tiie (lyealehet^ A/f/ifin htm 

und jintl the meadow ki k, as eMimples of iiureiise in the 

tin'll mul Til tensity of yellow; sscfvertil cif tl^e wcHaljH'ckers (ffeiieni 
and the canlinnl !inche*i (ff^miis f 

and some of the tnmiffers (■rt^iins of n Himilar iiieii^'iisc^ 

Ilf rv*d : the ffctblfinelies (y,T.miis nod iiicKt of the S|MHdLSi 

above named, of ioeiviiM:* in exteii( anil purity 4 >f bhu-k lireiis. The 
Ihx^ky Moiintniii jfiys have, iit tie' norlhwani, a lorgi' |3thrtiun of die 
phiiTTii^^ nither dark oshem wldeli further stiutlnvard 1 h^-oiiii^ Ididsh 
osh, iiml still farther south eidminales, in tVie Tentral Americniii 
States, in blue, fn ibe ^mns the ^laryhiml ^ eninvlliroul 

((i. fnr/ii'9i\, wlut'h i-an^t-s over the wdade United States* ami tliem^i 
far soiitliwan]. bos at die northwiml the alKlomen whitish: inotv^ to 
the mithward. yellowish; and, in the Tndii^+ Mi'xiito^ and 
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nurlliciTi Simth Atiiorins, runs iptr» in wlik-h ilw nl>ilompri if; 

bri^lil vdlniiv. At ilic wiiur ihv blut^k iimrkiiijfs silMiiil lUe Urml 
ihci™«» in vKtLmi iiiid purity i!u' gi^ner^iJ sbi? Ik^viik's Inr^i. 
ihv ilJ’ niPtmpnlif^ In tlir tropkitl ro^iaiw. In wiisc- 

ijiiriirr <if Tsiri:itinns in <N.ilnr siixil titis s^]uvii'?^ iil lliv sinjtlp 

WEinl btH^oiiLns diirrrpiilijiliMl nUo stn^prnl iinirt^ nr ^vi*ll-iiiEirkt*<I 
sul^ppcics ^ fonmlty ^itTnrdt^^l full siwrilir ntnk), wliirli an" 
iTCCliyl by an nnlirokfii series ut inlergnifintioiu^. 

In 1 lie ;ii'ejit-erestefl fheatcjlie-i' \Afyufretiiiii frhithm) nf the I'niietl 
tSiales the yellow of ubilominal reg:ion is nnieli the strmk^^r in 
till" S4.1 Lit hern birtls* while I lie stinie is true {>f several nf the westi^m 
sjMH ii^ of the same <ieiius, which at the sniatliwiinl also pass intii sev¬ 
eral m^n^niiKable Htil)Si|>eeii's, 

Tlie wcsteni ^j^^lxlfineh atTnnls a welUkiiowii 

in-staner^ of iia n^an* of hlni*k. This sjkH is fmmtl Sn i he western 
half of North Atiierk-ii fmiii alKinl the |>ara1iel of 4t>'^ suiithwanl tu 
Einimlor, The northern fx>nTL has the black nf the T3|JiH«r parts 
iiiaijily restrii tecl to the heaih win", jitid tail, the rest of iho dorsjil 
surface iMan^ olive ^nwin In nnrtheni Mesieo the iKuck Im^^Uls to 
1 m‘ luon* nr le^ ckuKlesI w illi l>hiek. which tint inen^ases in extent in 
0“ntntl Aiiicrica till ii wholly rephuitis she idive ^mun while in 
northern Snuth Aincrioi it lK^.'xjina*s iiinre inlense and lustrous: In 
nurthern si>eriitieiLs tlie tail is inarktsi with whiti^ sixits. which citlier 
decrensi^ ^rreatlv in siTe or laHtaia' adiolly olisfilete in llie s^aiLheni 
racs?s. Tfie extmiies, as may well 1 >k iinafriiied, an- widely ilivcr^* ui 
their ccjloration and, thon^i formally rt^i^Jirdcd ns entirely di.stiiict 
spceu"ti, have fH'cii found so tlmrt?uglily lo iiiter^arle that il is ini- 
lai^sr^ibte to draw any liiic>i of si^piinitioii lictwivn tlit' si.Hi*ral races, 
IjaxvretifX^'s il yea teller \ Mffiti relief^ lutrrrm^ei) atTords also a striking 
rxainjde nf southwiinl iiKTcase In the area and inlensily of Idaek, 
At till* ooiiliwanl this has. a ^^rayiSLli-ldack <Tt>wii. whit'h jn-ad- 

uidly passes soulliward itUo a fortn with the i niwii wholly df^'p 
hhirk. IVIth ihe inm^ise southw anl of I he itmi and intensity of 
Idiirk nnirkin^rs there is also in as in other sjiecii^s. ii <^iicnil 
intitast' in tlie biten^iity or depth of the nther iirtt>nipiHiyin» tints, 

Thi^ r^ddudlitHh or t^irolina, {Cmtarui^ a 

common biiil nf ihe I-nitetl Slates, shows a strong increase- nf red on 
the licJid alal lower sin'fnce of the ImjlIv at the southward, in which 
ihi^i tint is not only miicli hrijffhler, lad also iiinch more exteiidefi in 
the south Florida birds tluin in tlaisc from Ihe Northeni States, Al 
I he same time it pn^sients^ in comnion with other specif^ of llie same 
fat idly, a markwl southward decrease in the fiiae of the white irans- 
versp Intrs and spot-i of the doi'sal pliinnij^s 

In the soiitheni portion nf tlie Missisffljjpi A'^alley tlie variation is 
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ill a tru|ii(2iil directiaiu iiiul h iiuavly diiv lu tin? JUtiro juirthwiiiy] vtx- 
U^ahsiriii tliiTi" vf hi |> 5 tJ>sing tu ihr jjlaiiis it rut lIil* 

ilmit Rasin uf Iho UcMiky MoiirjIiiEn?^. lioui vtT, ati L^hlifuly 

iliirtTflnt plijihi! (if fultjr Viiriuiiiin iw nw't wiih, I[lhv_ as i\ ^>iieritl 
nili', iif u of roloA tliLt region i^hnnictorizLHl fiy tliu 

of riiilKhicx] or fiuiLii tiirl.s in llu' n*|UT^'iitsitivi?s of s|>eoies 
Jiavin^ a m^jirly wintiimnial niiij£i‘. Tht^ inmsicion. Iioweifr* is ns 
as is tiiai of tftl^ dinmtic loiulil ions;, tin'; 
iiiNir ibij mistiui:ii Ixirilur of tlie (treat Plains auJ iiiei^usin^ wi'sn^arsL 
iiMK'lufig its i^\tiviiii^ phjiS(* in the arirl wastes erf tJie jilniast wlu>IIy 
iiiijiJess iliHne^ts nf the far Southwest—soulh Nevada, AriiKoika, anil 
tiie foiitijiiaais it^^iaii westwa ml and soiilliwurd. In I’espeel tet tliLs 
part of iJie snbjtvt it is liardly iiw.^essarv to sity mote than that the 
i i^[>reMnital]ves; trf i^mlinent n l fonml lame aie imifnriidy miieli 

paler rliaii lliosi? Inhabit in^: the ad joining' it^gionsr that in luany 
tsist.'s the paler foriiis were iiri^^iiiall}^ deserilxH .1 as < 1 istiiiut s|XT:ies, 
null are. eounitonly rt^nji^'niml ns varielully clisliELeL ihoii^di funtid 
t(j iitsc!|>!iEiihly iriU-r^^niile w'itli I lie iiei^rhlxn jii^ darker fnrius. In 
addition to the paleiii^s tlieri' js ofteti aji ita^mise in tin- an'aa 

of white umj ill saline an am^vsion of new ones. 

The wiMMh^h iitoimtahiQiis distriels enihraix^l in this also 

risi-^ to jrt=^.aiiiar Itaiil phiLses (rf eolor %'urititioin to jjive n detailed 
afE-mint of which would Um i^^atly cxlenvl tfie present i>ap(n'. Tlio 
lendeiu:^^ i-t mainly toward the (kwidopinent of more nr less^ wadl- 
iiairkeil nifnus or fnIvons pliasav of cnloration* with suEiietiiiiea an 
of rc(L while nut a few sjX'cii's hJlv('^ more tluni the usunl 
amoujii of hhmk- A most striking iiistjoiee uf itieivase of red at 
western l^xulilies js seen in the yelluw-Udlied wtKnljxH:ker 
m/wVw* rfirhfn)'^ wliidu in snnie of its fornis, ran^^ in the hnaHliii^ 
s^‘as4ai over the mort' nortlaTii and elevxited wixaled portions uf the 
eoulineiil. In its eastern form the male has itu-ixdy the chiiu throiil^r 
and crown n^h while in the femnla the reil is n?strietrd to the emwin 
In rai'O instances tiieiv is a trace also uf a narrow ivd niiohal baiu'l. 
In the Kocky Mountain funii. hiiwever. there is abvjiys a n.^d nuchal 
barnL the red on lln^ ihriail is mor«^ exloiided in the iiiiile^ and a small 
area of nnl apjamrH also on the ihroat of the female. In the form met 
with in the P'asi.'atle Raii^ the ml Ix^iii-H hpn^ad fiver miiti^j^ioiiH 
jMirtioiis of the wdiile in the htrm f>ccijrrin|f Liloii^ ihe Pacilif? 

e<iast the i\'d overMpmuls the wdiole lieatL Tii^^k, and lireast, Ihi-oii^li 
wdiieln lioweverH, the markings of the t^aslern birds ciiii gene mil}* Imj 
iviulily tnicofl* I (ere we have, at one end of the series^ tlie i^-d c«m- 
fined to a few ilistiiict [juTchi^ alanit the head* wdiile at file iitlier Xi 

‘»lii iSTi i TfriiM Ojeliatol N. rirter il» one uf It?? j^alitstiecles, now 

heJil to be a dliitJiiet aiiedleuv — ,liffftor> uofr, 
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cx(1MKl^ <rviT llir wJfcuU* lujlcritir lisilf of iha (nwly* Yu^t the ifiter^ni- 
fliriioh ln^hvei-ii the i\y*\ luts T^t fully tnnnHl ihiil divPivi* 

fenjis lire in»w lu'ld hy eniupi'tent as iiit-'rely h>i^;tJ rsiei-is nf 

Ani>t!ieT' ejiss? of thr of red over the ^uiie re^on Ls 

hy rile jrelileii-wiiip^d imi\ ned’Sshnfted Wf>oil]>cckers f^eiiuw ("ofapUif). 
ill wliirii yelliiw in the eii^^tern form in n;phutHJ hy red hi t!ie other: 
ill ihe iiiifldte iv^jiitn of tlie i-^HiiinenL tlie bi.|jef:ieii hein^ iiir^rly repre- 
by iiidividuEils Jii wliieh are vurioii^jly eOMjIninjtl tlie s|iechil 
ehiiriieterssrie> e^f tlii- two In th*- prestail iiuse llie blaek ehwdc 

piiteh Ilf thi' iMstern form rephietnl hy a ml one in thi^ westerin 
Tnui^ id the eUrti'sii'lerLstk^ of the wMern tyiM* tarenwhnnilly uppefir 
in I he eastern n^|>^‘^^alta^ivl*s of the etihlern ly\n\ uinl, I'on- 

Verhov, fiNitimb^ id thi^ esiHiTU liinl iipja^ar w ihe nm^l wtv'-lern 

of the we^itern, showing iit least llieir ehisi^ ullinity anil 
piTihable I'omniiiiihy of orifpn. 

The Piii-ific- ecaiSrt region from t'iilift>rnin unrtlivviird is i luiiaeter- 
iKed l>y 11 ^n-eat uectesyijon uf rohir. all the taint immlrtl sjiet-ii^ l^diig 
here n^presentetl l>y forms Tiinch diirlci^r i^ven tiniii on the At]untie 
i-oust. Jim" the euloFutinu is duller thuti iil the soutliAvanh tlioiigh 
|HTlni|is tsiiiEiIly slnjifcg, the |_a.aieral leiidenry Iwdng to fiii^eous or 
dusky tiiiH, We rim-^Npjenih^ liiid iiinong the ummunilrf Eitid hirtJs of 
the Huiled StiUi^s three struiigly iiinrked [)hii.sLss nf Ltjlor diifertaitin- 
lion inniiiig i^‘jiFesetitatives id the '^Lillie sjjei-ies. eluinn tiTi^ing the 
Ihree most stmngly tinirketl elinuvlEil regions—« lirighl* slriingly tad- 
(UTcnl fiiriii eust of llie (irent Plains, a pallii:! form over the dry 
itniirtil legioiu anil w i!ee|>]y colored fn-soons form over the miny, 
lieiivily woikliHl it'gion of t!te northwest taMish E^mii|des of ihh 
ililTereiiliatioii ei'C alforiltnl hy a[iiPaEvnLly nil tVie s|HL'^:ies whoHii huhi- 
fats extend entind^V ui^jvjss the eoiitinviit^ the seveml local forms Indiig 
in Si'ane only moiv strongly nmrkial than in others. Among 

mammals illii?>trathms iiri^ nlfomteil by difTereiit Hjjecies of squirreln, 
hun^. I III (XV lynxes* tlet^r, iite.* iiiitJ amciiig bin Is by six or eight 
sfiecies of sparrows, a nniolK^r tjf woodjicx-kers, several llytratcUersi, 
tlirLislies;^ ami wjirbltTs, I lit" meadow lark., vui'ic^ns hawks, owls, etc. 
Generally Iheae several geogmjihieal forms were cjrlgtmilly ilt?srrjbed 
as ilslinct S!|>eeits, and nniny of ihejii arir still thought worthy of 
mvignitifiii hy varietal imint?s. As interniediLite links la'gun tu be 
ilisfOVei'iHl ihiw ^vefi' at lirst looktHl ti[H>n as tlie n'suli id hybrkl- 
ily In'twivin the siipjaisinl distiiiel sjateies whost* rhami'ti'rs they 
iwjavlively einidHiied* hut event mi Ily siieh links went found to bi* 
tiMi friji|nent and hai getieriiil the arra-s wliere the Indhtnt-s 

of the several forms ix>me tngelliei- to n'lnler stieh a snpjx»silion 
longer tenable, ii HnaSly ajijaairing evidenl lliat they wert' only 
llie connecting forms Ijetweon merely luciil rttCea or incipient speciea. 
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Tho Imni] nicei^ of miy (ifLvt?ii ns coiiijiurcHl collwtivciy whii 

those of <rc>iit.i|fiioiJS regioiiii ttnJ the inn oner of their iiiutiiQl ititerjjfsi- 
ilntioiK point pluirily to wiiiie p'nonil or vviilvly sirtinireHnse of diifer- 
entbtion. This is in<lieateti tiy the coostjiinry of the* lesnlls, so iminy 
spocitw.lselon^htg to nlOIll*^olJSlmfl^vi^leh't^iitliIU't grmips. Iieitif; sinii- 
IhHv jitfectetl. Will the fortuitous, spoutiiinh.>ns results of iiattiml 
selet>liuii yielil n stiliafiittory esplimnlioii of thoiio pheiu>iJieini. or must 
we stH'k some luoru uniform nml tiefiiihely tietiiig tiiusei! To briefly 
siiiiitnnrixe tlie rt*f»iills iiltnre (ieluileil, we bnve a sonievvhut uniform 
itiL'iViihe of size in some given tlimnion. iitTectiiig luuny s|>etries 
simullaneonsly ninl similiiply over llie same nrens. We hit™ u fre- 
ijiient eninrgeiociit rif ix'ripliuiiil purls, uth'eiiiig not u few* hut uutiiy. 
siweies* ntul nil in n similnr mnniter, though in viiryiiig liegiits's. ^\‘e 
have a very gtaiernl inereuse in titc depth or ioteiisity c*f eolnrs soiilli- 
ward, n giiiierni loss of color in apprcmdiEiig the mitral arid portionx 
tif the fotiiineiil. and iigiiln Hii excessive iiicrenieut of color under 
still dilleraiit elimutic conditions and over a diffcrKsiit iirea. We find 
I he itift etiH* nf sl/a* among lliu individuals of any given siHieies to lie 
tftiite uniformly in the ilSixirfioii of the center of distribtition of the 
groiii> to which the ,s[twries Iwlongs* this Insiiip ci^jiccially well nmrketl 
in inammnis. ^Ve And Ilie increase in the siste of ijenphernl parts, iiH 
the exleroiil ear nml the length of the fvelage iu mnmtnals iitnl the 
of the liill and lenglli of tlie Tail in birtK to be in the 
of the regions where tliese parts meet, lesix-etively, their greatest 
ili<vi<.lopiiicnt—the increase in color (csjjcdally ninong biixJsi towapl 
ill*' iTgioti wlieix' arc develoiwd the richest and loost lustrous tints; 
tln’ loss of color in llwi directiou of the region where the greatest 
gcnenil pallor prevails. 

Wp lind aguio that the enlargement of peripheral parts t-orrclatcs 
with increase of tompcraturi!: the southwaril iiKTcasc of color wilJi 
an incivaw of atmospheric humidity and tempernture, and conso- 
<liietitly with the prc>lective itifluciiccs of hixiiriunt nrljoreal vegvtti- 
tion and clouds; and. tmjivei'scly, the loss of color nccoitipaiiyiiig 
excessive aridity, a sauity vegetation, aod an almost cloudless sky, 
the conditions, in short, of all otJiers the most imwerfully etfective in 
the hliiiiching of color; ainl again, the soiuher. dusky, tints of the 
noriliwesi ctMi.^l acconipimying the most hiiinkl inudliions of cliniate 
anti Ihe coiulilions gpnendly most favorable for the protcdioii or 
pn'.s4±rvation of color. Arc tliesc luerely accidental rtHiicideJnsis. or 
are tliev the evident ivsults of (.11111,0 and efTcct? fkajiitise the while 
winter livery of Honie of the tiorthcrii species Is more jirotuctive 
against tadd than darker tints would 1 h>. or aids in coiireuling them in 
some eases (as in the hares and jitannigans) from their ('iieiiiies, or 
in otlier cases (as in the ermines and the arctic fo.x) tends to aid 
tiiem ill stealing unpcrccived upon their prey, are they to he regarded 
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iis iinqiK^tioimbly ihv lient'lidal rct^ulL^ nf the ivorkinfr uf 
tieloction? Beeaii^' the dull gmy tintw of ?^pecie^ inhabiting the 
^tniariil rwgion^i of th« interkir Imniionize well with the general 
gray nspeet of their ^iurroundiiig??, is this coneorcljiiiee the result ngaln 
of the uprulion of the law of natural s<diH-iioti, ilie less favorably 
colored hliving bta?n weerled out in the struggle for exisk'noe? An! 
the heavy* iliill of the liimiid regit>ii of the N!.m 1 iwt.^t the ro* 

^rfult, again, of the neeeswiry inftiienee of initimd stdertinn in |HTriK!tn- 
atitig only the iiulividuals wln^se colors iM^st neeonl u itli llieir soin- 
Iwr conditions of environuient I }\ns the snine urtioii brought nlKOit 
the iwigUt, rich eolomtion of lards* iiitfe<rts, ninl other miTnials mnUv 
the wjinn. Ininiid <x)TiditioTis of the hotter parts nf the eartlu preserv* 
ing the ratio of hnlllnncy of colnnilion with that of Lhe conditions 
that everywhere most fiivor such differentiatinn f Kliially* is the 
exact txjrrelaiiun of the changes in i-olonilion with tise giniltinl 
ehuugv^ uf c tin in tic coinlituins in juissing frotii one gtajgrapliiciil 
region to uuotlier the rt‘sult in like miinncr uf the luii»r-coiitiiiiHKl 
\ve^*^ling out lit the fiiv^ii^ul * Or are thest* rmHlilieiitions smer* 
ally due to the dmn f action fif the cnndilions of cnviraimniiit'? 

Tn anHTiverlng thi-sc questiems ii may lie well to gliuici' first at the 
liatiire of tlie lluanetii^al vprigiri of fliffej'eniiallon thi^iiigh the intlii- 
eiicc of niitnml welcetiou jis exfamnded liy the lending udvmiUcs cpf 
the tliucjry. As is well knowu, nil the inrli vidua Is' of a sficciesi found 
lit the same locality tdllferenct^s resnltiug froni nnd ugc aside) 
ure not all cast in I he same mold- but dilTer constantly. t!ie nverago 
range of iiurely individual variation in general size und in die si 36 <! 
of dilferent parts niriging {in hjrds and maniiniils) from 8 to ir> or 
*!Q jtiT cent nf the aviTuge siKO for the speciejs with n corn^sponding 
uhiniint nf vurintion in erdor. Tluw variations are found tn lend 
in cveiy t'tmceivuhle direct ion^ and it of t^uirse follows tlint some of 
them must lx; in directions excepliomilly favorable to the sjiecies* 
The theory of m<Mlification by the action of natural se!eci:ion only 
supposes that the slronger or othcrw'ise more favoioil Jiidivhluals 
tra!]>:mil ihcir favomble qualities to their olTspring, and tliat the 
latter^ in eonsefiiiciic^e of Uieir inherited advantiigus, multiply niuix^ 
rapidly than lUeir less favori^l relatives; that ihcse favunilile devia¬ 
tions frum tin* pat\;tital stock la.wme in sn!js*j<|L]enL gencratioii.H mure 
pronounced, jiiid that the original form is cveiilnully oveqMswercd 
and siijiplanted by its lnndit1e^l descendants^ I*’'rum the same urigi- 
nal stock may be conceivtal to nriN?, even siniiiltaiuKjnsl}% other fornit? 
diverging in different, though still favorubk*. dsrctUions. In 

Inrn giving rise to several [iiu*s of ilescetit^ uccnpyliig |ifrhups dif¬ 
ferent porruins fpf the habitat of the original s|a'c'irs* where they alsij 
multiply and bectsuu! iluminant. aiu] eventually pass on from the 
stage of incipient feipccies to more or less widely difTci'cniiared I vises** 
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TJtc^t* [jireiiii^^ U>iiii|^ iiiliiiiik'^l-'SOid lUtsv ntv tx^tlrttiily Vh^illiiii tliti 
tkoimds of it-A^inatslp <^>h<:«ptjotr—iinly lUv «^lpiiH.-iit fif tiuiv ii|i|mr- 
cjidy is. iTqiiiiriik* for tli*^ t|pvplx>piiii.Mit of nil todlo-'^ vnriety tif wn- 
btiible fouu^ 4.-oiLHt]iii(ly iiii-reiibing^ in nunilxti' Jind f(iIltvwiri|T divt-r- 
^iil linos of riovT]o|iniPiit. mn! ttiiis oiipsdjle nppsutoitly of 
Tiso! to nil tlie diversity of orgfunisms wl: jnrsent tho onilli. 

Uiit iliofrt' un* riiony nd^orsts iriroiinisituin'os xvitli wliidi llui favori^d 
forms Unve in tlie oiitbpl to riiiitonil and to ivliidi in llm ninjonty nf 
iiisinncros I hoy innsl biictiiiiib. TIiohi." iirt% (bo iiiiniitriioss of tho 
firsL fnvnmble divor^in^^, thr isnlntiuii nf tlio imliviilnsils in ii liiuJi U 
ajjjjo3ir>, nnd ronsoqucnth" tbo impnyjiibilily nf ^iioli iiidindnnl-H iinir- 
in^ ivith othflr^ similnrly fnvoml, und the cnni^oi|iioii(i ti'ndoncy of 
Lho offspring to ihr fn^onibJo rhjtiin^toivi in liw rnther tlnm 

in a gininter iIognHi! tlnm the pnrent, and In U? niisorlMal into the origin 
riul stm-k, Soivjndly, in ense Slio incipieiil aidvanlagos me [wrjwlu- 
tilrd^ as it is niM.'ess^n.ry to ttufipostN the iieiv odTsliont iimst nrigiikaito 
from 11 Mingle [Miint and spread thenct; gmdiniUy to rontignous ru' 
giotLS hh its rrpresi'ntatieeb. sloivly multiply. 

Hot it is s'ljpjjntieiL again* tlint new fiinns are not nJwnys thtm 
gradnall}" evolved fruiii minnte iN^giimings^ but 5*oiiieliini^—)jerlia|ji^ 
not itifixsiirenlly—arijs.* Uy a that indiviiluals may \w lairn 

widely iliffereiit from llieir parents* differing S4i witlely and j^ersisl- 
enlly ns not to be so rea^lily abs<ir(i*M| hy thi' parental stixrk. In proof 
of tliLs instmiees are eited of new spc^eies apparently iip|}eaidng stid- 
deiily and of varn^tit^ tiius origbiiiting niider artirieiid eunditions 
resnlLing from domestiimiioin (ininting tlutl new forms inrty (him 
arii^, although as yet few' fart^ have U^en adihired in its suji|H>rt^ 
they nrx* ni*<‘essfirily id lirst ha'iil ainl in no way aiv‘<>rd with llie ob¬ 
served geographical ibfferencts that chit rant erisw* partieiilar regions 
ainl which nffwtt sJnijlarly tiiany sftecicti la^lnnglng to widely tUfferent 
grmijjs. 

- The diivrt infftieiuTe of cliniLitic or gisigraphiiMil eoiidilions upon 
animills is^ in the iiniin* ignoreil by the leading exponents of the doc¬ 
trine of tilltnml stdi^ction- To ipiute DarwUi's oavh ivords on this 
fx>int: 

Till' iHution i>r cK Ilia to serms nt sSKhi Ui Is* nn\u* hikn^ts'inn-Eit ef tin* hitruB- 
.i:3e Uir esisteftEc; !»ut. In fur ns eltniale ihleitj aet.i la rpiiHi lufj ftssl. It 
hrliEBH Ckn thi' tinwt stray^le laHwet'ii t(ie liiiUvldnalSr wfaUlier of ilie 

^mae or of hjH'eli;*#!, wliloli suliHlst on ttie ^aaie klail of rooin wiieti 

elJlonro^for UnEtaiii.>\ exireiiM* I'lklil—ueis illrt^:l]>\ St will l»c tlw letist vSa^ir- 
f»a>^. »r itsisi' wblvli Imve iji'wt the loti-sT ffixsl ttirmi^ti Ihe nElvatirlaj^ iv Enter* whh'^h 
wSn Hun'er tiiiHL VVla-[i we trnvel nimth (o teiflli or fmm n damp realnn 

to Ji ilr>\ iTivarEnhIy Kii> i^oaie i.TJiilaallr Bettlai; mriT ctiul rarer and 

flnti Llr dlfcOiniKtiriiiif. imd lla* enjintfie kjf enikiiite ladiii^ i'4in>inl<*aons, we a to 
lQoiatt*d m iUlrllitite tlie wliote elfiH^t La IM iJImt iH^tluo. llm th\t9 N ii fittse 
sst 1005"—25 
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\]iisv; ilmt «ifli i^vnn w hi^n* ll imm jiUiuiuIh. la 

^^lUTeHiai; iim-nmnin^ <tiwlmii'lli>ii nt iin llfu fniui 4?ri:i‘niLi*^3 or from 

for tbe iwiim* pint* mu\ tmHl ;iim 1, if nr nmilM^tltors 

in? ill tiie Jeassft (l<?flTee rjn isml Xty aitiy it uf rlhiiati\ thi-.v ycIW itirrejiM 

li] ijiimlHi:''rR, niitlp hk ^r h nmi lit jilrLMiJji' fiiny wltii liiiiiiiilt3inl-t^+ tlio 

{ilbur fiin-^'iefi vr\\\ iMw’ii tnivi^i wulUiiVurd nuJ. kk' u fiiitrlffw tUf 

m^mtiui^ iii uuiiibcr^p wr* nmy fyt*l tiuru tiuit tin." lliw iiliite os ii]iii?lj En 

qtLur HiH.‘C"tiss trt>Lnji fsiroreil ifK in tiilat insy Iw'liii; hurt. iS4i St tw u'-Ir'II wc troTol 
nnriiiwjinL Suit in o sonn'wSjjil h-^'r fii-tfn'tv far rtn* iimiiin’r of 
tJn^k. JiiiO tl|rri!-foro nf riortiiwnnl; Uvhw In liioinR 

northwiniTil OF ill :i iifcountnLu wi» fcir oftt^TK-r iiKvt w’Ltii MStiiilHt f-iniis 

ihn* to tin* iujur1ciu.s ni-tloii ot ^Jiiimnte tiiiiii wi^ ili;i In nnH-yniiiiM^ Himth- 

won,l or In Jc.'ttt'TnniilTiff ai nirtmitnln, VVliuii n^fieli tlio An'Sh" tn* wmiw- 

i‘ii|itNeii FitiiiiiiiLtM nr ailtKiplul+'^ tii»tn?rlMp tiitr Htnjjiislf f^ir lift- In nlnwwi vjccii|siiv4>ty 
with Eiiu ok'iiieDtii;. Tim I illtiuiio Hots ill inoEu (nirt SmtlnvHy i'j ruvodn^ a oilier 
vri? nuiy elcorly net* In tin* iirtMhfcjlMiw uiinilii-i' of i^ljuitK in our ^-urcloUH 
wliii-li t:in iK^rfiK.'tly w^^ll piutnrf* niir 411 mutts hsit wSiSvh iii"ri*r iM'txnno imluntl^ 
\ 7 AhX, for llioy 4*011 nut -winniwti* nor iiatlTe pluntH nor tlt*?ftmotiou by 

our nuliiiiil^.^ 

Wiilo ttiore is poHiftps Uttltf n?awn to finestH>n thn gi^iwTLil 

of iho iihovf'quoted p-ner.iliKiitions, thi?y Iiaivc littk' iMsiring 
upon tlie qiK»^itiuii of tlie iiKxlifiontion of ky thn direct iiirlicn 

of dimtiliu nondltions^, loit rtdotn niuirily to stidi Uiifuvurablu cUiiiuiio 
inflnc'nce?^ oii tuiid townfil ilw rxliortion of or to tilt' circiim- 

Kcriptioii of thoir mn^ss ItiilLvil^ tlin pliotiotiiotiii of viiriaiLluii Jt?- 
tniled ill tlio forn^otnp' [lagKi wiTt? almost wliolly tiiikniiAvn at the 
lime the enrlif'r editions of the Origin of SfM^<!ies Avere piiblii^lKHi^ itiitl 
Iiave hnrdly ns yet lieooiHV the ci>niiiion jii‘i>|H?i'ty of nat nnilii^tfi, 
(iiMicliml decrreuse in s^mthAvanl iii hundri-als of species inhabiting 
iliO -HaiHie ctJEitineist^ or a gradnitl inereaSi' or tlecrcrtse in color in given 
directions on u siinilarly gsniiul sea Its nre fads but retantly iiiado 
known, and Ini at not ns yel IsSfH very fully dLsniisseHl by cvoititiiinists 
of LliC!! purely J^arwiniiiin strht>ad. Mr. narivin^ iiuletHl, in referring 
to the " etfects of ehangetl conJitions ujjon nniiiinLs^ adbidvs l<i faetd 
Ilf ll siinilar cbantcter—as \he allegtsi iirigliter milors of EtirA>[K'rtii 
shells near their sonthem limit of dislrilmlion and wlieii living in 
.shallow AVflter^ anti the inor<? sonibc*r lini-s <if birds^ that li vc on islands 
or near the roust imder oATreast skies us t-omparetl with Ebo*^; of the 
same spct^ics living more in the interior^ etc.—but is in doubt ns to 
Uoiv iiiucli should Ih^ attributed even in sncJi nises ^ to the acTiimnla- 
live iictitin of natural s^di^iion and how nnich to llie deRnite urtion 
of tlie ctmditions of life/- be ^iiys^ ** it h well knoAvn to 

fnrrierfi that animals of the sanii" S]a*cies have iJiioker and l>etter fur 
tiie farther north they live* hut who can tell Innv much of thb tlif- 
ference luny he due to the Avarinest-eljul individinds IniAing been fav¬ 
ored flnd preserved (Inrltig many gi-neralions and bow nuich tn the 
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action of Jhc iTlinmlt'? For U woulil iif>|M?jir lliftt cliiJiiitc has 

some fiirc<:t iirtinn on itie liair nf oiir tlonictitH' 

iioi^Tevc-ri, it thm some s^H'cies ilo not %'iLrj lU iilthouj^h 

liviiij^ iirnlcr tlie iin^i opjMisili^ oliiimtf^ lie j:4 tlioreby iiieiinecl not 
to lay nmHi weight on ilio dijtMrt ami iletiiiitc action of the eoiidilioiis 
of life/' ihonfrh ho fully luliiuts ihiiL stnrti^ tir^imeriLs of ii potienil 
natLin^ iniiy acIvannaJ on the other E^itle,'' In one sriLse/' he inhk, 
'*■ the eondkioriH of life may lie said not only to eLmse varlahtlity^ bat 
likewise to inerLudD iiatiirai seEcetiom for ihe rntiditions iteterniine 
whetlier this ur that variety shall survive,'Bnl he siiys : ““ I 

believe thiit natuml seleilioii paierally aetii slowly in ellectiiip 
changes at fw/o; ifdf'rtuih of Ihht! fiiul oiift/ on a fnje of f/ni in/uihltanh 
tfte reifitm/* In a later work, liowever, liu n^fers to the vari- 
idion ill color wtlh locality tk^ai in iminy i^|K‘cies of biixls in the 
Ujuti.x] States and snys exjdlcitly, in refenmee to in^rthern ami 
southmi Im.xilitk^* ‘Mhis setniis to la? the ilin*ct i\*stiltof the iliiferf iico 
in teJJl[H‘^atun^ light* etc** I an ween I he two n*gions/-^ 

There is, however, a nmoiint of iiiiq nest ion able prrmf of the 

direct and coTii^tnnt action climate anc} nther itnulltions of life 
npr>n imiinals tinrl that f^iich giNigraphictil variations as the ihicker 
and softer ftir of inaminnl-i inhJlln^ing rnitl i-c^gions^ smnller size mnl 
hrighicr dolors at the southward^ etc,, do not ris|niix* the action 
nf natiniil sidiaaion, in il>? i^irict ami in'optw si nse* for ihrir explana¬ 
tion* Tt is well knfnvn, for irintant'ei Llnit a flijck of fine-wiioIiHl sliec[> 
when token to a lajl cliunite rjipidly aixpitn- a enarsi^r and (^mrsen' 
fhaxje* tili* in a few gi'Herat ions, it nearly loss's its character of prn|M>r 
wwl* nnd IxwmeR siinph" that the ctiuiige! atreets simnltandkiisly 

the whole flcN^k. and is not brought hy one nt lAVn individiials 

acquiring a ooar^T Hdw ami through tlieir desevndanis mmlifvhig 
the character of the hci'd, Fort hem Joi>t\ in the case of slietqj, it is 
well know n that eertnin coiintrk^ art? vmw fiivoniblr to dm prmliietion 
of a fine flii'ix*, and Unit fiTjc-wtHildl hmxls* even fiy man's aitb can 
not lie [KWfa^tiiati^il in other rc^gkins, Agidn* it is a fact of ronimon 
nlisorvntinii tlmt in birds and tmimnials dilors lh;xXHnc more or Icsn 
faded towani tlie infilltting season simply hy the dirc^ct action nf the 
eleinenls, the tiriits of the fresh anti the long-w'orn |iltmiage or 
pelage Udng rnoiv or less strikingly dilforenl in the same individ¬ 
uals* nnd that this contrast at diiTei^'iil. seasons \> mnre imirked in 
ariil llieui in moist region ?h thruiigh the greater blenciiiiig rthx't nf a 
dry liwded ntinnsphere and the more inteiit^^ ilazTtUng sniilighf nf 
regions that nre imt only cloudless, hiiL lack the [irntecdou atlordcil 
by alnindant vegetation, 

of -Jit oiL. ]i> 
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fiiiidi i> L'biincil bj thl'^ wrih^r aiji i.luo (ij tliL* dir<?ct ftctiojt 
of diiToUii:' it is sidiiiittocl ulso lliut liiibits ami finnl and other 

^HiEidiiions of lifi* tliiin thorii^ from elimato hove u lourked 

vSiH l iti i!eleriiiinjiig of form siml etilor ^inioiig nnimjil^- 

A scarcity of ti fovorite kind of fiwnl will iiiiElnubtrtJly fort.'e 
to subsist iipifi the neati liest Lliat offers, which mny lie tliiTerciit jis+ 
to inodify ciirtwin churaotcTs and fit the !!^i>eeies to live the hw 

flesirei! {<m], A of ftMKi may lend to mmlifiiotion of deiiti- 

timu the iniisoies of iiiftstieatiois* and ilie orfrinii of ili^stinii lunh 
eorrelflti^ely, of other organs or partii of tlie IkhIj* the minJilieatioi^ 
howeviT^ ari?ihig siiiiiiltaiiiHJii^^ly among all the liesceiuhints of the ih- 
iliviilnals thns driven to a elmiige of diet, ins-toad tif tip|>eariiig lirst in 
n single inilividiiLiJ iiihl l^o^-oming tM^rpdnntrd in its di^-i-ndniitfi aUaiis 
Eiitotnidfigists hnvo fonriil linit, among iiiKerts of the sumo ppeeieSj 
the fontsl or vohiiiUiry i}H* of dilFeJxMit plant.H gi vt^ rise (o iiindi- 

fleationH of color ontl slmetare* niid hence result in whul have iHaoi 
teriiie«i phylophagic vurJeties or siihsjjcdeSp and that mnn tan aLso 
ctTeet svK^li changes itl will liv siiiijdy changing the f<Kid of (lie s|>et;ifcT- 
Agxiiti, the geohigIi.-iil ebiiracter of a e^uiitry i^ well known to have n 
iiiarkeil eiTt'et upon the -si^,e mid color of nidmals iidni I pil ing it. as is 
strikingly illiisi rated umong iiiolluscHnis iiiinnuls, wluise iibiindEince, 
tool even ]>|H^ini't^ is hirgtdy de^ieiidetit tipoii the! {^aisiitiieiit^ of the 
soil, tiver hgions of I he HnitiHl States, for example, where the iin- 
ilerlyitjg ruck is none 4 dcarwais the sfierie^ are ficjth few in numUT 
and sparsely represi-'in^J, while in other regions, wdteit^ liniestouc 
abounds bsit which nn^ in other respects G^?sentinlly the some, the 
sjjcdes arc far more miincroiis wrol far more abiirtdantly reprewnteil. 
In resfject to the fii^h-wuier niiiRs^ds^ thos^^ of the same s[xw:ies fnati 
ditTorimt stn>anxs aretj^isily distinguishable liy dilferences in the thick- 
nciss of the shell, in rolor^ ^!iu|ic, und ornamentation, si that the 
ehiiractcr of I he shells iheinsidveH alTord^ a dew t<P the locality of their 
i<rigifu At some hn-alitixs the spt*dcs tend to la^titne inlien'idoiJi^ 
or spinous, this lieiiig purljciihirly the cum towiiixl the siHitliward; at 
other localities they acipiire a very iniieh thickened she lb or different 
colors* the same chiirarteristics apjH^iiring dmiiltaniH'nisly in quite 
^hv'erse s|)edes, and thus Ijec^iming distinctive of pailicnhir localities. 
In regard to inuiumuSs, nieasiirenients of large scries of the skulls of 
minks, martens, s^piirreb, uiid other native spt^des show that the 
represeiitulives of the^jf: specksj living in northern Xew England and 
iiortheasleni New York are siiialler than the ivppeseiitalives tif the 
SAfne h-jM^des occnrritig in the limestone districts of Petnisylvaiiia and 
tJie States more lo the westward, and the same is true of the different 
kinds of domestic cattle. This is in oppcisition to the hiw of decrt*ase 
III si?A‘ southward that dsewdiei'e nnd generally characterizes theso 
same sjpedea, aud seems obviously related to the geological churncter 
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of Uie country nt liKiiiiiit^t ftiniill in oppu^ltnm to u 
liiw* octinrriiifT cjviT nortlirni fioncHk^iriMHis districts, iiiifl hirgt^r sijic 
mor«? to the soiithwjiriL whi^re the ninierlyifi|r rm-k is liinesioiie. !ii 
this tlie ilifff^roriOL' obviously from llie dtreet action of the 

mnditioU.^ hsilntsit u|Hni vvvri' incliviJual nithcr than fi'^Hii slowly 
efTert(Hl cluiii^^'' nri/^s null Jig in only ii fc-w of the inhEiIjiitints ’ of 
these mifK^ctive distrirtH. 

j^Tiii disuse of orgiins, tlmmgh eluiiigi'^ uf Jutlilr n’sulting from 
1‘hiiiigeil concHtiiiris of i'uvironmenlj niiiHt rcsiiU in muul* iiitKlUiealiiut 
of thf: oi'gan iovoIvetL As an extiniplo may cJcnihth^ Itch fitt '<1 the 
p[i!^'rifle hirtls of some of the siinilliir. n^iiiotely situatci^l ishiiidr^ as 
the (hiadeloniM? and Oalupag^Kn gr<Jiips. whiw tveent itsvetfLi|?aTionH 
have shown thji( of ilic LUtfer sininarly in sevend faitiiiYs 

from their Jii‘ar!'?’t iilMt*s llit> iiniintand« and of whiidi they are 
Tun|EU^tioiiahly insular fonus. 'rht'si^ iliifereiu‘t>s consist in tin? 
gri^-aler Hij5e of the hilL shorter wingb^ limpT I nils, and ilarker 
The setientjm^ life nen^sitnlnl hy the i^suHthmI hahitnts of s|HHnes 
thus situnteil would mitnraHy art more or Irsti strongly on (hr organs 
of Itight, and a reduHion iu (Jae size of the wing would follow, uol 
necessarily llirotigh the roimdailmut of naliiml seleelioti, 

ihriuigh the luudififTatioii <^riguiully of it single itidlviduah hut by the 
direct aetiuti on nil the individuals alike of the changed oonditiiiiis of 
li fe. 

1 1 is doiilitless imnm^sary U* further niult iply exnmples of the 
moiliKeatiroi of iinimals hy the diiXH*t acliiin of the emulitiont^ of life. 
The siihjeit is one that ^-Jtn Ik? hill imperfectly ireati^l ait U-si in a 
short |ja|K^r like ihe present, 'fhe lUnstmtioiis have liert' la^ii ilraw^ii 
fitjiii a lindted geographient held nnd mainly fi»ni imantig the two 
Iiiglier classt^ of vertebratt^* Then? are, however. alMin^hiiit indiea- 
iLons that other fields and ollu'r rhif^sos wonhl yield restdls wpmlly 
cutifinnatorv of the ilinart action of physiciil lamditions in the evolu¬ 
tion of ^ijaarifir forms ajiiung uniiuals and plants, t^hanges in en- 
vii^niingeonditions wdiljuovever. gohig a sluarl way toward evphun- 
ing the origin of the greal divi i-sity of stnn^iiiv omoug existing 
orgauLsms: the eh a meter of the TchkI Jiabit. ur the inereaisiul ust‘ ortlie 
ilisusc of particular organs iiuiy explain tiiariy of the modiliwitions, 
leaving a large share of the work to as yet unknown canst^s. Natural 
ijclectioii, as scanetirtips delineth U made to tt^ver ud eaust^ of dif- 
fen?iiliutiuin it Irfung staled by Air. Darwin himself that if orgiinic 
I icings undergo riaslifieotiou through changes in ilicir efinditions of 
life “ iinifonuity of ehanieter eiin lie given to their inodificil otTspring 
solely by natnnd stdt'^'lloii [iresi^rving f^imilar fav<indile varjalbiifi,^’ 
In its Htriet t^euse. variiitimi hy mituriil selection n^iilts only through 
favorable dilTercnccs tip]x*aring at first in single isolated individuals, 
which trun^iiiil these favoniblc qualities to their offsprings hi virlnc 
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<if wliu:li Mi^y iBitilTiply till ila^.y inilnimilHT, crowd oiiu und Jiimtiy 
df^tmy llip fji von‘<l form from wbich lliHV ni'if^imitt^. 

ll la bnrdl3'' ronreivablr* for o?tfliti|>lL% liow tlie [xn’iiliJir ^t^llctll^r 
.^eii it] tlfcc w™i|K'ckei\ ibr Idn^lislier, ihc Mfift, the heron, or thi? 
iliiL'k. or I he [iCKMiliiir ilcnthion niid (‘^invljitcd dnmu-ters of the 
mieriK the riiTiiiiiJiittH. or tlkc dtiv\c5 mnl inohw^ tin rouiimrcd with 
the Cjirnivom, run hurc 1 h.H!Ii; initioted l>y (hr tlinn-t urtiim of climjiLic 
molition^* how^rCi^r nnidt niU^T f^Mnlitionii of riivironmcnt nuiy litivo 
fnvorrd the ilcvelopnumt id (lu^^ divcm' tyiM^i. 

Ilsivitkj^ l 1 ui?i fur nijiinly ili-tiiilc^l mcriily fiurts omi miiirideiicft^ 
to the 5 <i]!iject of vsiriiitiuti %vith Inatiil^^ it miiy lie well in 
conrlnsioii to i'^mKirler iiiorr fully wome of ihe |Mi!vsili]e or prohisidi'! 
eaiis 4 >H of jumdv ^eo|^iphtenl rtirlntion. In rt'Oiinl l<i otio^n':i|>hu’iTl 
vrtrintion in rnlor, it sih'iijh eviihml ihiit high ternprrsit lire, miijoineil 
tviili 111 01 11IX** favors infrt*a.se of coh^r, ami efi]>eciull\' tlu* at'^iulsitton 
id liis'tmtis lints, wlitlr tnoisliire alone favors sink]dy tnerrase in tlejjth 
or the prtulnelion of ilulh heavy^ and esfK'^^hLlly fiistrmiti [iha^vs of 
iXkhkratbri;: uu the oilier hainL thut fjridity anil eX|josort* favi^r the 
!os>- of color. Tlie la Her h iliie appatendy no lew^ tu tike tiklliiernx* of h 
tlry aiul ofien intensify iH^nletl nlnmsphi-n^ llicm tin the iliiei-t aclton 
of light ill tens ilifd Uy the ielle<'lioii of the siiti*h vitya froiii nJninsI 
vcriliirclewi siTncJs* That I he latter eiiinJilions net |iiawk-rfiilly in 
blaTidiing <x)]or theixr la most nbiindnnt pri^jf* Henee we have ihe 
nrcpssan" iXkrrdLition of increase of lirsght rieh tints ut ctdoration 
with (Ike inen^a^ of atnKkspheric hiimiiiity. In n;»s|Md to the s'nlitrge- 
menl of fjtTiphertil parts at fhe soiilliwiiril, st is obvious that a higli 
tem|H*raTkire favors tlie more rapid cirtniliition of the IiIihkI in the^ 
pjiris^ while, os is well known, a low tempc^rjiinre prodnex^a tJie oppo¬ 
site eiTfct anti net.xtxK4irilj' n"tarils tlieir LlL*velo(Hnejkl, 

With the dixii'isse in niKe iLiiioog hirils, there has liecn olsserved a 
klvcreo-se of ^dvadtj* and deterioration of soiig^ which may reastmablj 
lie nttribnterl to t!ic eiier'k tkting iiifhietice of a high teinpeiiitnje. 
Slnt‘e the ikonheri] types of nnitmila remih Llieir highiM phv'dral 
devclopjiienl Lowiirtl the northwarcL it SL*uiii.s fair to siipjaisi^ that 
decrease in size soutliW'iird may be directlv* due to the eiiftx-bliiig 
inlltierices of iiierease of tcmfa^nitnix\ ahicx! ri*rlainly it nui not Ik; 
attrlhmeH]. in tike tnajr>rhy of cases ul |f«ist, lo gm-ater i^earrity of ^ 
ffwaj* for in matiy InataEices just the reverse {khtaina^ This siipposi- 
lioi] h iti iiceonlimce w’itli the known etfecls of stmihir climatic et>n- 
ditiotis iifKin tlie northern of man, wliieli ri'aeli their grcalest 

vigor and liighest intellect lint status under teni| aerate conditions of 
climate, and deteriorate, liotli physically iitui mentally^ on reiiiiiviiig 
to inleriropical rt^gions. AgiisTi, the maiuiuals and binls of the 
United States reach their miiximuni size wdliin the United Stotcs 
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iiisdt'r the stiniiihitin^ cliinaiSe nf iho rr^iiin dniiiiwl by the tipper 
ili-si^ippi uikI iipfKT Mi^f^juri rhers, l^mg. i\ rule, larger here 
than ill ei>rrt?sjHsi:iiliiig talJlinie?^ to the e^V'^tYvari.l. The <lerrt^aso 
ifi ttize towiml iHilh the ourtliero nml ^stmthoni of the hohitat 

of a giviMi i^r geniiji. of wliielj thej\‘ an^ tioiiiy iiutrked in- 

i?tariit^* fhrtloT slnnvM thid nisie varii't^ with the varring eornLlitionB 
of lialpiliit ami n-3iehe> the TioiNiimini only ^Yhere I he eoiolUioibi are 
mcist fiivornhle to the life of ihe Hpinriej^ 

.\lttrii liei?ii Yvritteii ingf the intiiieiu'e of eliinate on maiij 

and many hit ioiiJ^ have Wii indnlgetl in in ndurion to Lite part 
tile eojeUlion&i of life liave taken in bringing alx^nt the diversity at 
pn-^vit existing among Hie dilfen'Ot rarxs, A i^trlkiiig inmillolLsm 
is often tpWnable lieUveeii the Iwtding features of grogmphieal 
variiitioii aniong animals niid the jiliysieal cIjlfeit?n<Ti^ tliat td>taio 
among iiaHcnis or nuts of imai inlnihitiiig the same areas aiul siih- 
jei ted lo the same iiillnem-fs. While rivilizctl man is, in a inensnrej 
liss the siihjit't of such inflnmivs than tlir In^er animals, he in not 
^vholly ahovr llirin.' tVrtain regions moiip favor Itah physical and 
iivlelJeetnifcJ tlevelopmrnt ihan laliers* and these f>rove to Iks ils ^vonld 
In* expiti'twh (hr mihler TeinlXTate i>ortioris of ihe glolie^ where the 
struggle for a mere vegn^tativo existeisci' is redumi to a mijiiiunnn 
The inllurme of ditTereiit climutie roiulitions upon mendiers of the 
same natiimality iiml rxemplifiralton in Jifferimt [^arts of oiir oyto 
L' onntry. and are s^i- obvious as lo lit* lire snhjert of fm[ueiit oVi^er- ^ 
viitioit and ctimmeiit. The same original stork is found lo gradiiallv 
ilevelop et-rtain |a»<ailiar physieol and iiietital characteristics when 
plat'iHl uniter ill verse conditions itf climate, certain ]™ililieri more fa¬ 
voring intelleetnal growtii and arlivily tlioii others, jiisl rtf? certain 
regions ait^ characterizeil by the fmpient ocimrreiice of particular dis¬ 
eases which in other regioas arc estn^ptiomih Wliik* hnmiiiity and a 
liigh tem]H^^utur^.^ when ixniibilled, arc fotiiid to lie enervating und de¬ 
teriorating* a dear, drv' atmosphere faVijrs vigor of lioth mmd OTid 
IkhIv. But the snVijeel of tlie inlluoncc of clinuitic eondilioiis u|>on 
iiiiin is UKi vjist to Irtf etitend upon in detail in tin? |>resent coiiiiwtion. 
Tlie frtiidy of imin from o gi^igraphical sTandjamil, or with special ref- 
ertnice to conditions of ciivjrrniment.tdfcrs nmi^t imjKirtant and fniit- 
ful iidd of reis4*arch. whidu it is to hehojH^h will scKm rcct^ive n more 
cftiefiil 3iltentioii tlmn lias as: yet Ikvii given il. 

In coJicltisiom a few words sch’iii iailed for conceming the qnijs- 
tioiu ’^Vhivt is a sjiedes? as well as in ivsjiei't lo the l>earing of the 
general facts aiWve d eta ilia I ii|>0!i the evolution of sj>ecitiG forms. 

As is well knmvn. the ladief that ^pi^dcs were distinct iind humnt- 
alile crcalioiLS w'tis long tlie prevailing oiic iitnong mitimdisls. Yet 
the question of what constitutes a spccieii is one about Yvhidi endless 
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ilisciissioms inwi* nriHinu ii!i«l out? n'sjxH-t iiij^ whidi ihv inusi ili^ii>r<luni 
tipiiilnn.^ Iiuvi' Ihfii Ill'll by riutLiniLlnts t“<|iuniy MiiLlzit^tit in llirir M*- 
^|x>dlvv fidtls of r«LmMH'r|i, Tlie iiiiicntiLt aiittl kiin:l of ibifrmia* iioivs- 
^ry til ihinurloniCi* 31 bis Ix-i^n %'siriniisly ilrliiiini: foriN- ihut 

t^niv'‘ sis bivr n-pirdiHl sls tnefply viinu- 

tii*s iO]l 1 i|k^ ti] ^vHiiiii of lii^iiiibtiii^ iiitf^rtnediEtU^ 

fiinjiM Untv ln!i*n t^oiLstiiiiitly whh, roraslitutsti'j>s i^f onsy iiittr- 
L'rsiiliitioii iSiiL'Ii forius liiivi' Imx-is ttm\ still 

nrp lielii hy Mimf' writots iis vuriciirs iif 11 sinprb spL^riiJs rtiul Uy 
it-s conslitiitiii^ ]i orrmp or siilj^ynnsl nf ilisliiu-L but tii-siriy 

s|}eHos. ThrijiJ:^ 3 i tlio fvi^piont dist-uvory ikT sim 4 i ititiTirriLdu- 
tioiis, Ibi' jnstiibility of so-mlkHl Iiels bnoi miido 

munifi^t ansi llio tMitiniry ilihitriTir of the sUtbility or iixlly of 
pi‘fiits!iL [nili*f!fL naturalists now gonmdiy llnit tUo l^'rn^s 

viiriHy " " subj^t^nus/' funsily/* siibfjnuily,'’ 

*"sTijiarfHiHily/' siiiil tbf likin niv Emt ■sninvi'^nlioncil strid iimn^ nt^ 
Ii=^s sirlfilnsry ioiir- for ditTomit ilp^n^rs of dilbn^mmlion— 

couvonii^nt forrjinbi- for tla^ swjjn^ssiosi lif ^foiioral u\ liiolngj^ 

XfiT a fs^w liiffli jLiilinirkiSr^ rvon inaiutain that Mo' ililturont-srs wliidj 
{,'lnii'ai'Lari:i^.o ilo^si; st'ViTjil ^'nnps nro of ilni wmio nalnr'C^ iJilfi^riii^ 

only izi in oppnsiiioii lo otlioi^ wlm hoist llnit tlion" 31 rt^ bani^d 

on diffmiit vuto^forii^ of utrndsnt^ or on di t>f l-httf ratbor 

I hail of (Irjrm^ d1sr fsilsity of tho huior vis;«w k show. . jiiid 

.morr rloiirly willi the inorniso of oiir kiLOwEtN:l|:r(i of tln.^ stniHnit' and 
iininith s of iioiinals. 

Wliilf' fiFniii-rly sjXH.ues were randdorasl fis |]Fa i*ssifcrily olnirjirliTbi'il 
eilbtT by siillon'iiros of jl p 3 irlirnhir kind, iir by n t-ii-rliiin mniiiint laf 
ililhTence. ihi^ jm^^^nt bindonci' in Eo ri'pirsl ra>illirr ns a sTifRriont 
iTiOTion, lla* It^l c>f siKNofin tJivorsity niondy jdisinn^* nf inti'r- 

j^n-Eolatiofi. in other worils, lin-aka in the eoTitinnity of t ki^rH'ly sllioij 
bongs. LsKii] ntws. 01 gs-ugrii|iliioal fonns. jirs- rhniwn tngotber 
nmkr <Hin s|K^uiic ilcsiginitiun wln-nover tlR\v un- foiiiid to mtorgnids^ 
bowoviT ilivorsi« moy bv tludr Rittj-s^iui' phasiis of diirm nlSsitton. Tlie 
lorni sjK*<hi*s IS now nnule to groups wliidi were, iiol iininy yesirs 
siiK.i, friHpiently rt^gjinlrd ns .snbgeneriu or i^iVn genera* the ft>rns-s 
t 1 u"ii Lsipjiposoil. ilk niJinix^rle?ti inslaiiee^^ to Iw “ gsMsi sfK'ries,^ no^v 
rnnkitig merely ns snbspH-ietiv Tbe redutliori in the ikumlx^r of 
sjx*ries has necvssiiriiy entailed 11 t'fjnsidorEibli* rsHiiiclion in the fiiLHilMn- 
of riirrt^nfly arrtrjiiefj gtaicra. whieh in Him art' limited by libti ratlier 
than by iiiiy given juimuiit or partieiibir kitni of <iiIt 
foniierly urged agjiinst llie theory of i-volutiou Eliitt ils niliVM'otes 
i^mld point to on iiivtorin' of (be gnnlual <'lningi^ of mie s[X'eies into 
onntlik'r+ iind tlial, until tbis was tione, the ths'^iry wjis untenalile. 
Among ilie s|hM.ii^ of XoJlli Americtm vmiebnites mrskgnissi'd as valid 
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ti-^n yfM\T^ a^s. ImiiOrcdi^ of 111301110*^^ tufi iin^v In* eiUHl iif t 1 it>roii|jhly 
[irowii jriliTjrniilaitii»i], foniis lln-n ;i^ |||1C|Mc^^^tLO^l]lb]e 

tKdiifr found to In' but i^tiUL^!ted pliasss of ono mul iho sniiif 
tyiM\ whii'h LtssiituL^, al ri^iaoti* [oealhie.N, luitloi' the evitleiit art ion of 
rliiioitir ] 4 insc^ ^viiltdy ilivi-rs*. wliirb ji!:nii]iiully iniTgH! (lie 

oiso iiiN) (ho oiIkt thn>ii^h ilio iiuliviiliuil.s itihiibitin^ the iutorvoniog 
di-struM?^* long' as are liiisc^l tui (he jilnsiruc^? of interim da* 

tioro Olid hiidi^gist.^i hmV fniiiKl iics lalier stiti?!factory eriti-rKiii for 
tindr IhiiitniioiL tlien'^ eun of ctiursc^ no of uiio sfoieios into 

aiuitlior. licovevor. i^nor of the couiui^tin^ ljiik?i iHH'uiutii cxLirkctT 

Hill! tlii^H* now inter^riiiliii^ forms would ri\s€}lvod itUo di^tiimt 
In lIiiH \\i\y insular niid or her I^kmiI forms an^ pasHiiit^ Ijeyoiid 
the Hj-nilieii varh-tal Htii^\ ond t^iiccieis ore similarly tpiidiog to gen¬ 
eric tlistinrtikO.s^. Tlmt varielies looy tiiid do wrisoi by the iichon of 
clitJiaEic indin-iiL-CTi. and \nt^ on to IxTonio sjunde-'* and diut sjMTies 
lxt.*omL\ ilk like JiaiiLiii r. diirereiitiuteil inlogt'noni, is jdumdikntly indi- 
i'litiKl by tlif forts of gHj|fiii|di.lni) dislrdnition and tlio olnious itdii- 
lion of hwEil fiinns lo the ronililious of euilronmoiit. Tlio jm^oit 
nioci^ or nnstable rfukdiljoii of the oimiitis(aim=^ suiTomidiiig 

organic ladngH, (ogeaher vvhli the knovi-n miihitions of tlimuro nur 
pliiiict has rinileigonr in past padoijiral ages, indnts rloarly tn llio 
agkOiry of physiniE itHulilioiis iis tiVii' of the rhiof factoi's in tbi* evolu¬ 
tion of ikwv foinis nf lifcx So long iis I In! environing rtOidilions i\^- 
nuhin stable^ just S 4 J haig will pernianmey of choraeter be inaijUainiHl; 
blit let vhnug*^ otriii\ Ijowever gradual or rntiiute* and diderentiatioii 
Ihgins, If Xm* sLidileii or Iihj gnrul., esliueiiorii td nnitiy ffiriiLS must 
i^-sidl. giving iIn' to Suviiks in (he diiiiu of gtuielitrally i-oiiiierted 
urgiinisnis. In the dw^p abys.'s?:^ of tlje sea* where tlie Leniperobire is 
hiw' ami stable, wheiv (he eoiidithins of life must have mnaiiKHi al* 
niijst unvaried since the early geolugieal perirxls. the same low oi'gau* 
ji»Tiis still esist ilia( were the prevailing foriiis of life when life first 
ihnvTH^d ii|a>n (lie eartli. I’he JtiJiiil e.\ploratitms of the ih'ptlis of the 
S 4 ‘a liavt^ gone far lo prove (hat stahlllty of organic forms is in 
dim^l ratio (o the stability of (he eouilitioiis of exih 1 eIua.^ ivliile the 
facts of gi^ographiral distribution shoAV tliut dumgt^ of sjirurture and 
diversity of life me dirt^ctly related to the plijsical cuiidiliona of 
habitat* 


XoTX,—Durlui; tlie twentr-nliie yearn that Imve fMiHsett aliii'O I1 m> orJciiiul laib- 
(U^itiea of tlilH arllek* ovi^at adviuut^ luive Irf-^ii laaile In nur ktaiwleil.f:^! of tlie 
iniJiiiiiiaLti^ iUiit hlnl.^ Niorlti Auii'rlrn. kn wliEi-li I his piii^er i^rlmarkty nehitC's. 
Xi^irly i'Tvrji i«irl da* i-iiuitiH'EO !mi« Hhav t^ekai exkklorf'^l lik |?nnit iletiill lay 
w^elt-trahio^l l■aIk^.■llU‘s^ eikkiiluylia: iirw ik3ekhi>«lH tiikil oTvally luam^veci 

^‘S[*tNl4ajly for tlie eniiluri; uf the Kakalli'r roilvajs lOiU liistfctlyortsi. whkeh In 



41)2 T'HVSIOAl. roNDITlONS im flENE&lS fiE SsPEfilEp. 

ttki> t^rilKur tlnj'M Whb ihf c^^micqiieut Immouw lni.Tti4i»e of 

miitiTltil, or luiirli i^iijilKty kind rmiii luii|itii45niki]4? limillLlHa, tlR' point of 

vIoiA' In r^nl 1o uikl !^kili44[ic<-li*^ htt^i gn^tTy i tifLiigiMl^ rotuiltirkg tn 

rhiiiiio-'^ uf ikiPiotik^lintiin^ A^Uif fruiii tli^ ti^-lLUk-nl iintiiinH tbure Im ^Ittlf^ lu 
tho krtk'lt* Hint J 4^1k>iUil tnoJIfy It li> bf* uoiy i^wrlttiou All tiutt It L'lin- 
tnl^tiH niiii.'E>'nilrijt ift^ii^niplkk' Jiiiil krUtiiisLlb' vntintloiL, auil tlio liilincoHv r#f 
lYikiillilooH tn Hh' ismpjstw o f n tiil ki til l 11 iiiktkk riii'ti>ry. tu IbJ? 

Iitvwik fi-iiriikt, llii^ only rtmoRi** n»ally tli-Hlnihltf In tin' 

tiipu of n fuiv tyiMJirrflplilnil t^rrons, und iinHllflk^itlonA litw ttiktl them of kK^bnk^l 
nuimv. to krlnj^ tiHoii uwtv lu^Arly In Imniuoiy wkli primoit iiumeiiohitiire. 
TbijiK^ iim fur Un^ inoirt Finiih^ In fiKktiioti^ or Uy wortli* JiMierlcd In 

lirAckom 

J. A. Xujkh. 

A or XAthAAXr llJStOKV. 
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Hy TllKfilHJhi; (illl. 


Tlie U'licf luii^ prx'vjultril ilitiL fislus wre incliffc^rent to their 
!tn<l voniii^ anti Kvtve i\wn liiitirely tu the cun? of Mcjllitr ^ijilnrc. 
^)ne who wfiK iiion' pXivUcnt as a man of Jettcrv? thsin as a naiiimlistt 
luit who wroti^ nevertheless, a very reailiiblc work on AniinatiHl 
Nature, expressed the ^^^ncnil lieiief mice dimumnt 01ivs*r ilohl- 
smith, in ITTl, t«>ld liis readers that fisheH s«‘m, liH the wlinle 

kind, eiitmdy diveteil of ihim^ (lurental solicitudes which s^> stnmf;:lY 
mark the manm-rs of the im^re jM?rfect tcrrestrhil iiiiLmuR"Mnny 
to the present tiaic enlertiiin that Ixilief- 

llijre Hnin it H'ore of laoitiirios U'^fore (ioiilsmith, liowecer. the 
"reute=^i initiirEilist of Hiitinnity, Aristotle, t<jld of a kind of lish. 
inhikl>ititi^ the largest river of Greei'e^ the MauHlmiiati Aehelnus, 
which. In the persiui of llie nnile paivnl, exerted the greatest care of 
lx)th eggs uinl young* 'riiiii acc?omit, however, was uverlimkctl or 
neglectetl, anti even regurdeil. with skepticism and as hdiidous, "I'lie 
strange history of that fish—^knowri to ArisliiLle m the glanis—wiU 
Im- told at length in Inter pages of this article. Its truthfulness has 
!«?en vouched for. not by later oljh^Tvers of ilsell l>Lit l>y studies of 
reliitiHl fishes having analogous iiidhls in a quarter of I he world 
^.inknow:'ii to and nndreiiinetl of liy Aristotle. Altliough the nicwt 
detaik^l bislory of any fish l>y any ancient writer iii c^mm^tc^l with 
it the philosopher’s Ilistorx' of Animals {iltpi itfropiws 

Pi/ikia), no refcrtaice lo it appears in any inotlcrti pcq>nlnr work. 

Maity iniportBiit detiuls res|>ectiiig the life histories and parental 
ciir£^ of a large msmlM^r of other fishes have l>een published from time 
to time and may be found in the publtiratioiis of various societies or 

« yenrs Ix'fare <2ohbiialtEi wroie, Ltiiitn'Ort (ITTiS) bud m.^ipo]Ee4l tlic 

ntau^iHNllde iM'tweeii trtie bslie^ nxiit [‘taat't-aiia and cuiablniHl tlie latter 
ninl tla^ vlvlimruma Uiilry qiiinJro|iciIs in ita? eSniw uf luaitanals. Vat 1'iolLl.siijltn 
isotwl Hint, nil wur mtKletti iiatomnata Imve fairly cxcluiti'il tljcni 

fitiin tlie flniiy trila'«. a ml win have them HTalJcd, fli*liPiis but jjrruf hcantw of 
ijtir ficraii/' ”yet* ijulwUlactaniline ^ildliiiHiiiliurK, intioklnil will always hrare tla^lr 
awti way i>r raltEliii;t aiiil tor my (mfir naitlniiw tinlilsniltli, 1 think lUein hen': 
m tJie riltbL" Tills ttwnu^Lt ladlcatf^ bou' lUth' of a iiatiirallst noklsDiltli nxilly 
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iilliei* hut Kiifh :it*e diK^tNl IxHiks Iti ijjr^t pi^r^Jiis. Aixy~ 

niie who Iex^Ic^^ for inforniEUit)!! in tlio populiir wnrks nn nahimi his- 
lorv iJ^e day niisst iiif^vjtably di-S;i|ij>ohitc<l nl Hit lui-a^M ni'^^ 
of Hit infurniHlion givtu. Evm in the volnminons (kTiiiRn work, 
s<> tiidl kiinwn an lJrc4invft Titrlel^'n* tlie >nforiniitiiin is iiitainT fc^r 
a]must all nriH t*H|x^4jilly for Aiiii-ri('niJ furEiss, Tho 

of knowh^^lfre have not Iwim Hisc-oven^il l^y the ixm^nlers of 
siieli works, laiit he who might jotlg^.^ from Hie inuieity of shita that 
ii«i oHiers itnild fiMinil wowhl Ik* inneh diwiveth To iinwver some 
of the interesting details hiilden in mmiiarnlively litlleknown jonmals 
iiiul fjtlier works is tlie ohjtH't of tlie arlicleH, xvhinh b Hevoteil to 

tile reairiL of furls alHiEit the mating and hmaling habits of some amojig 
luany ri'inarkuhle sjaMOes. iL Is ho|aal thnt ihe iiiforniiitlou giviminny 
indicate jKiiiifs to Im? olist'rii'erl jn tlie history imd ei^onoiny of oilier 
as well as of thosir aln^ady rniticAal. Tlirn^ is. indisnL an nr- 
gent mil for ii>iTolMiratuin and innplijirntioii <if most of tlir his- 
lorirs giveii^ as well us for disLUi'ery of the nattiml hislDry ^if otlier 

s|ie<!i€^. 

The s]H‘ei«‘s wbieli iiirinifest rare for their yraing an^ s^ii miiiierons 
ihrtt the jireM^nt artielo most U* iA>strioted to those whieh are inhidnt- 
unt-s of fresh wmer* ^iieh mv iNjtier known tlatri llie iiiurine ri>riiis, 
us they iin" loon^ easily olKst^rvist eiimI within Hn^ range of i4i>^Tviiti€iii 
of a tiior(' nnmerrais ixipnlati^iaL (k^usideralile Is known, Iiowevrr, 
i>f the hahilsof riiany of the dwellei*s in salt water, [hin^ila] 
has laTii A^|x.t!iall3' til>serve<l ici the niartne jii|ieiishij*s, ^suldlorSjt^ 
IVgasids, +S(>leiinsloinids, tsparids (e. g,, , l^ihrids (AVras- 

touil lishes, gobies, Ideiinii^Sf seidjiijis nr ColtidSf hmiptishes, 
tiobieHficids, ete- lhaihtless unaic^gr^iJs earf^ irill lie fninnl to lie exer- 
eised hy iiniriy more when lislies slial! have Ikh^o. inojT thnronglily 
stadieih 

Xntimilly the rmist enniiOon or fmjiietit riicMle of eare is (he aim- 
jdest, miisisliiig of little more tlnm seU*elicm of a site ffir the depo?iit 
nf the female's eggs ainl sulisii>f|ueiit ginirdiiinship of tho!^ eggs by 
the male. 11ie I'ouromitants of sarh selection are various. In the 
(sist" nf the American sitidishes, black lias^, and iTa|}jiiifS, the place 
seleetcd is rleartul of stniies and wihsIs, and in ihe eleari'^1 places Hie 
eggs an' laid- Staise of the siuiRsh-like Ctehlids and the X’nrth 
American t?alfishrs^ as well tis tJie (in^eian glanis, exrreise frimilar 
lueaiLs with slight ino4,liiiiv4tiuns. AitnllaT kinil of cutHsht living in 
Xnrtli Australia (Queensland), Iny.s her cgg> in the center of a se- 
h-cleil area nf a river lieiL aniL after having fertiJiFA^l Hieiii, the fi-^h 
a cm mil hit f-s stones fmm the stirniiinding jima ancl piles them bi a 
];eii|i over the eggs. Other iinalifimiioiis nf a gi.meriH plan apja^ar 
to exeiail^i^^l by nther tislies, bin ihe details ivmtiin to Ih^ invi'SHti- 
gated. 
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fJnil gestiitioii nr tiirriiij^ of t’jijiH wiMim llie nitititU of tlin parent 
fish irt in a mmilxT of iiiirela^t* *d lu Siluroitl <-ut- 

it Assooint»?{l with onlargiH.1 siao of tlio as in nuh^i 'laclu* 
<;Mriii{% luul one of tli*' l^iiiiplo*lines iiiul Ls conttiKMl 

to ilie mules. TIu* .Miil()])tornrni(1, or electric t-ntlish* is «ls(} suit! to Ik* 
mi oral u<r^r I'arrW. tn otlier lishcs the e^;is of the cjirriers lire 
not *«hi*itliHlly Jiffm-nt from llio* of nornml hahits anvl immy 
relnleil .s|»« i<» «h> not have the ]weuUartty « Such c<ffr carriers, are 
t'trhlids of {freuphdfftiit'i and of Africu {T ilnpitt, 1 ropht'^i*^ 

Ertinlm. vtc.). as well as s[KM;tcs nf the inurinc fjeiuis f 
one of tlie AiKi^miils. 

It is esjH'ciiilly noteworthy that itnicuijT I lie thchiuLs are exeepiions 
lo the rule tlmt the r‘!irfl taker is a ninln. In several cases it has Wu 
vcrifieil liini the cf,'!' riiriier is u femiil-' amt iirt'siiinnbiy. of coiirfAS 
[lie hiver of the 1**11! lu eviileiif* so fur uecuinnliited it won hi 

STOH that the si'.i of liie ture taker is coimridcTit with siwcith' ehar- 
aeters. and that when the care laker is a female the imile is not. At 
leu>t, in a I’lTetil arlirle t L'iiiciiliation biietMle elicK le Tihiph ijiinJaca 
Arleili, -1. Jh-llej|jrLn showtHl that all four iinlLviilnals of the 

i.jHH-ie-s eKiUiiinisI ivhieh hail eiifjs in the iiunith iven* females, and he 
conkl limi mi imiK' *'**<.' mrners, ItoidenpiM- pivvioiisly hail found 
ejijjs in the months of ffiiiotcs only of TtUipin roVof/m ami other 
Ciehlids of the pi*nei-a /iV/w/w#, Ti'dpht'm, and !*iimatoi'kromh. (tn 
the other ha ml. the sex of the epj; carrier of Tihpia phihunter was 
(letermini’ll l>y so coin| h’ tent an initlioi-ilv as A. tifitiiher to lie male. 
Further, lAirtei name<l ii ('ieliUd 7il»pia whkrii was 

dechti-ed hv l’elli‘in*iti to la* s|H-eifi(5al]y ideiitk-al iviih THapUi 
itiuunOH, rKirlet {,nive his name, lataiiise ho cijiisideml the e^: carrier 
to Ih* the mule, while IVlIep-in HHilirrneil, hy (llssi*ftioii. the sex of a 
s|HHtinK’ii of the same sjavies to lie feinide. Kvidently, then, there is 
necessity for further oliservat ions us to the «jx of the egg carrieis nf 
African, as well as the Americiiii. ('ichlids.* 

"The eKKS of unme «t IIw ovli.-ei'iiiw fleliltils are very lana*. .\«i>rillnir to 
ttauleriaer n’.Z.S'..XV. iimuth nart ntiniyns of" a female Tro/dieiw 

nutorii itMitatniil ''f<i«r ejsfH of verj* laPi,v stiw. tlii- vl tel lint- splu're uieusarloi; 
-I mllllaieto-H III iiianieter, whh an inahrye In mj j|(1vrita«il stiice ef ilevelom 
meat. Tlie ejis.*!* of the itftecii -njilTietl RtlH-keliaek, liltliorla resrmleit «» tin* 
hipja-st Teh'iWti'aa wit in |hm|!«rtl<iii fn tia* slae of the aattnnl, iiivasunw only 
3 tiiiniiiH'treH III illiiuioler,'* Ttic ei.njswrT.viiiK Tffipht'u* was only aliom 4 Inehi's 
loaa. 

*Ttie nfwH-e T«'Uinrk!i arc left Jwhl as they were |irliin*il, Imt mi Ihe wmie 

day as lla» jinxif of this article was iwMveil from the prinllnt: olllew a " Kmirtli 
Contrl hat Soil io the lehtliyolouy of Ijike TaiisuiiylliaH'’ liy «?. .V Hmtleiiaer. 
fri'sli from the |m>ss, was alao rwclvctl, I'onlnlntnis the taiieli-nceiterl "further 
(iliseeiJitloiiK.'' IhH-tiir ItouicEiscr riwrils that DixRor flinitlnetAii, the latest 
explopcr lit lliu k'bt1ij.oli)«}- of I lie lako. Iia<l lieiai "i® fortnmlto as to tum- 
siUerably extcBd liw list of Cichlld ftaUes in which llw iKirent:! iifuierf iladr 
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Oiii> nf thi‘ iiiCfc4 Ktn^iilnf clirviirt^si far |m 3 ttMrlioii af tlia eggs is ihkf 
fori lint iai I ijf l>ubl^l«:S tit rtir *reriJur(Ml ttauiciaiis by ii viHcoiiJi 
liaii of \liv nioiilli. This uiight ti'trii to lie so n uieLhcxt 

Thai there vroiild lx?: no iinic[jeiKlont iv|ietitinn hy repre?«iitfltivet; of 
0 vi-iry tlitreiTLHit p^iuji. In fort, however^ the niethod, or an unalo- 
goiis csiiE?^ has orSgihalc^ anev/ tinie aiicl lime again. It is manifest^ 
so far IIS kiiowii^ in its simplest form in the fish-of-paradifie (J/fi<TO- 
pod*j^ riridi-mfndiijf )^ u’liieli makes a ikjating nest of ii mere aiii- 
glomenition nf bnhhie?;, but nther of the same family (Osphro- 

iiiriiJi]s) evulva nidaiiamtal riax^pLacIt^ little mure iroiiipllealefJY ninl 
iiinutig them is the ctdebrated (biiiniiiii. Tlie nests earliest JesLTilKth 
in which air hidihlcs forTiied an essential element, were those of 
Ila^^TSi (Calliehtliyids of ilie gf^nus /Ifi/dmf*rnum)^ but in them 
the air or frotli ” was used iti cDnibitialioii with vegetable material 
fiilleii lettves nr grass'■). The largi* iloatiiig nest of the African 
recently described by Biulgett, ma^". jierhnps, lie partly 
buoyed np by aeriform secivtions* The future investigation of the 
stntctures iiivnlvcMl in the -secn.^tion of such ha bides will undoubtedly 
yield most inieresiiiig it?sults- 

^lotx'- S[HH^ialtze<l limn any of the iiH^thiKls of parental earv! herein- 

liefitre notitxxl is one iiLiinifested l>y certain Amerk'an fishes, Thiitie 

fisinrs arc of a family naitnal Aspreilinids, fHTiiliar tn the fresh 

waters of Sonlh .\nicrica and distanily—and very distantly—related 

to the catfiidieA of Ihe north- In them it is the female that assumes 

cluirge of the eggs^ nrid sht^ dta^s it in a strange and truly chiiraeler- 

istie manner^ After the eggs have lx*cii disrhargia! from the ovarlesi 

taiid presiiitiiddy after they have Ixxni fertilizedK the nioilier |>res:^ 

her Ijelly aiul breast over tlieni and they iMLNi-ome attacheil thereto; 

then !he areas of atlaHiment of the skin Wnme elevated into ciiptile^ 

r^aind the like the c'lifw tif ac^irns roniu] the niits^ and not only 

so, bill strangidation eitsiies Ixdwwn each rnpiile atii] the general 

skin of the lielly, so thal the eggs and cnpules are t>orrie upon staling 

i»r fMfshinrles, and so they remain till the eggs are hatched and the 

» 

orr^jirlciK hy aiviiif' tiwia In rlie irunitli anil fliarynx. Tills chhIo of 

onrRlai; la IlliiMiniteil" In- exainnli'^ of rukinifaial of siv jfpoem. 

'^The itatlvi'M" roimil itie lake "my It 1ri alwnyw tin- remale. |ii i-aKiw ivln-rv 
otii' er ttie 013rents taki^s the In the nunith/' that in J!Ih‘ enrHor, This 
Uaief Imu new been urmftrtiii-il l»y iXailenioT for la* Tes?^ Umn tvn African 
PMiera ; In fin t* w tienerer he had been able to the ses u-f the €>k^ 3-3i frier 
It " hiviirlrthly the female n Xvn tUiia carries rhe i-Kge. Ttila vrnu la i^ae 
Inal lei Inn ta PlatementK niaOe hy J^.inel and by flCatber. wtio the 

lijibit tH> the male in the nf the sjiine with wiileh tta'-y hat] 

Of t^ninfif It In eii?gr enonah to ti-ll Uy iJiNKH'tfon ivhether a fish Ja a male nr n 
fpiieule, a ml the natbors* Jii a neat bn prohatily aegkH^tt>il to take the prefier 
ire^n^ to lUieiirtain rhe sex, but took It for };nmtf> 4 | that llie liiirse wnp a mnte, 
Sw for furthor dam the para^raLiUsi on the Ckbilds hfircafier-^^Octuber 23> 
im 



PAllKNTAU CARE AM<)N'G FRESH-AVATEH FISHES. 


407 


t'lubryos knu’o, uftiT which the skin returns ti> itis forittpr coiulilion. 
The only miaiogiie to this occurs in wrtaiu auiirous laitrachians, hut 
in auch in u Ichs ^[Hicbliised i.\>n(]itiuri oinJ uti thr iKick. 

The most KiH;tiali7.eil of nil the caro takers are I ho slk-klehacks, or 
Gastcrostoids. These have an iiiijjortrtnt orijnn (the kidney and its 
ndjnncts) i*s|»eeially modified ]iislolojjif.ully to yield a liiread analo- 
j[r<ms to that developed i>y spiders and fur hitidin^' tlu* ohjects 
seleeUtl for a nest, t4o far as known none of tlie related fishes has 
the same structural iHiciiliarily, but it is quite p(«*ihle. if not proli- 
able, that their nearest relatives of tfie North I'aeLfic-—the Aiilo* 
rhynchids—'tnay liiive a similar iiiiitory. It is s^’aively within the 
rurifre of [Wfcwihility that an analogoos struct iirt' like tliis slnuild liavo 
(at'ii indejicndHitly ih*veto[M‘d a second time in utirehtted fishes. 

Gne mnarkiiNe. uini tostnne astonishiiig, fact is the wuiil of corre¬ 
lation that iiiay somctiincs t'jcisl witJiiii a iiatliinil fiiinily IxUwceii 
structuml feiitnres anil hiddts. Tliis is sirikitigly tiiiinifcsit in tlm 
typical calfi-Hhcs or .Siliirids, Neither of the purtmts of (lie well- 
known Weis of central mid western I-hirope ai>poars to rare for e(»jspi 
or young, but the male of its near relntioo of Mans Ionia—^llio 
glaiiis—assumes a sjjeciul t-hiirfic of his is>awrl's liibor. f)p[>0!!iti5 
wayaof making llieir n^isls aiv practiced l\v ilio North Americnn eat- 
lislifc; on one hand and iwrtaiii Aiislnilian i>nes on the other. Kii- 
hirgetiietil of theeggHja mainfesU'd in n not her group and Ls as-soeiated 
with their reception and carriape by the tiiitkr in his nuoLtli. 

In the last Kiiglish work on tislies, the Cambridge Xatnnd His¬ 
tory.* it is declared that, “.with tJie exception t>f ilie iH'lapic .Iw^cxi- 
ttariiii*, wliieli Iniilds its nest In the sargufi.<o weeil in mtd-i«:ean. 
nest, building and parental solicitude for the young are confined to 
frHi water fishes and to marine forms with demersal eggs. IVlagic 
ovn must nwssiirily lie Ix'yond the scope of parentiil eiins.’ rha 
so-called is no exception: the stieciw meant is not a 

true .lrt^c«(oiroxie. but liclongtf to a distinct though rtdated gtains-— 
Pfcrfffiht!/ntt. Its histoiy- is a trfily reinurkabic ono and it has lavn 
more widely noticed as a nest-building fish tlmn any other esrept 
the In truth, however, it does not build a nest at all. 

The whole story is the result of n nusidentilicalion of the eggs i*f a 
fisli. In IST’2, the celebratod naluraUst, Prof. I^onis Ag)is.siK. attrib¬ 
uted egg-lwaring niasSfiS of gul f weetl (surgnssuni), which he found 
in the gulf stream, to (lie P/rropfinifti' which was uhimdantly asso¬ 
ciated with tlieni. His equally able son. Hr. Alexander Agassiz, 
a dm-ade later (1882), maile knmvti the reniarkahle egg nift which 
floated the eggs of a relative of tlic Ptt'^ruftftrifne —the angler 
(Lopfthts jmcnUfrims'i, Tliis discovery muy hiivc led to thought, Hut 


*CHisbrld|te Natural IllBtory, Vok Vtl, p. 414 (1904). 
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tlirl not the earlier iilentificiilioh-^ In liowever. Dr 

E. W. (Sntlger huiI Dr Sfjiith lM>ih ciinglit femiiles cif 

p/tri/n^ in ihi*! fiiCt ni eiiiLssJon uf vgg infe like ibiU of the rtiifjlor 
Of eotirsiRtlie piiniiit of hiieli ejrups jiik .1 rwfts^ wnlJ not lie the milker 
Cif the iitleibuted to the WliiiL theii^ wass llie 

maker of the The only ^gg> like tliLBe fuiiniJ jn th& 

nre of HJtiie fLyiii^ ihhi^^ (ExcK,tetiilif). We im* foruTeiJ, Ciien>- 

fore:* to ii^:stitiie that a llyifiji^ fish l iiiii hiiil lier on ii from I of die 

ami that they liail Ijeen fertilt/ad hy the mnle. T\w^ 

have hifiokr htiiiche^ of very lon^ hhimentiiry tendril^ and 
Mirh Viave iiiwhanieally grasjwcl and bniu^hi together I he? finely 
dividcNJ liranehi «4 of I he srtr|.ais.snni| with tlie that snh^lohiilnr 

masses have \m*ii foraiecl in vvhieh the eggs ai'Ci ^iroteeted. They 
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ans^ver e\^ory pnrpiisi^ of a ner?t, Imt are they iiesl-sl ] f .so considerLHl 
we iiitii^t iidinit That the jind rifit the HpIi make n in^t! 

Some nt the tkheri to U- riotieeil in the following pageH have the 
tmiles gaudily roloreil aiul larger timii the fenmlt^. The ndalltais f>f 
the f=i?.ves to eaeli other w'ith n*gai-d to enlor and are noteworthy, 
iiiiisTmieh ap they have geiieralh" misnmki^toodp One eminent 
ichthyolopiKt (Dwtur (Tiiiither). in on liiti^wluction to the study of 
fishes '^ (p. dogmatirally deehirerl tliot ” with regunl to 

it appears that in tiJl trleostcons fislu'^ the fi^mule in larger than llio 
male,’^ ami Ihcrwin w^as asisiiriKl hy him that In:" cliil not know a sin- 

J'tiifPTWNjr AsanKSa A\i\ not mt\^ nnjr nianmiT^ on IiEh 1 tlNaislsl 

it ri«!<niSe tSmt H>iae retiE of n Pirmphrunr iiiiir have ktrifteci en tlie mit- 

hTtlu of nil fc-jar nmss, hm thHTi^r AaaisHia kliully sent lae d munlo of el^es from 
Uie ouislite ilikI tLey iiTiiwi to imvG bipolar aiaiaeuta aaiJ cooEicqueiitly to 
Ii 4 ‘ yKFpi of ay 111 * fljihcA 
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^|p instonce in wliicli tho tmile ts larger tlittn the female.^'’ Yet in 
the very chapter containing this assertion Darwin represents tlii^eo 
species t)f fisJu's stiliHrted by Giintlker hi which mules are Hgureil nf 
larger si^e ttinn fcuiales* * tliey are named Ciiflkti^ynnw It/ra (lig. 
Xip/iOp/ntr-uM (fig. anil (fig. SI)* 

These species, l)e it rernarkeiL have tlie sexes trericlianlty tlifFereii- 
tinted, the males in two cases bnng ninrkeil by a siiijcrior brilliancy 
of coiomtjon and e.xulx^rancenf fins ami in the other by 

a bristlv arinalnre of the liead. Tlie instances of iticreased siase of 

p 

the male arts in fact, uuinorous^ in almost all cases wlicn the timles 
are il<?cidcdly diiTenmtiated from the feinak^ hy brilliancy of color 
or other secfUKlary chanicters the rule is that they lire larger than the 
femalt>^, Liki' frther rnles^ tins may Ijc suhjeirt to excejitions. but the 
rtde is liast^l ^^^Tl e.xteT5sive ub^^rvationit .V couple of figures intKle 



simply to illustrate sexnal differences for 11 n C. Tnte licgoii'^ llono- 
gia[)h of the Loriciirioid Catlishes of Ainerioi ujid repriMlnccil lie re 
exemplify the rtde. Of a kindred sjMK;ic5v 
thest^xcHarc iiliislniteii in Dariv'in*s work. 

During the coiLsideration of the social economy of lliftse fishes the 
question must iifteri recur. How did the pan^ntal histincL ]njinifcbitt<!d 
originated it ea^n- enough in oUlen time to give an am-:wer 
which would n^ganled as all sufficient in those days; it was a spe¬ 
cific instinct iniplanlcil hy an onmipotent creatur iu every ccise* Tn 
the-se flays of cvolntionaiy^ Ix-lief, however, such an answer is erpiiva^ 
lent to no snsw'er* The instinct nnist Iw n*garded as a development 
of iui aptitude inherent in the fisli itself. 


Danvhu Tlie Ik^swat of Mm. N, \k 

* Pirty^Unnvi* fiClutbcw l>anAin; fairborwA, 

ait UXiTp-:i 0 
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FABBIfTAL rARB AMOXO rUEStt-WATEH KiBUFS, 


r*ri>l»nbly fow iiiilursilirtts of p?yoliolopists will I* pri-ptiml to con^ 
<hh 1{< tlni possession of )i si‘nttioeitt of iintist'Uirili itllniisiiu liy fliiy of 
theHj Utwly foniis. Tl^o ottrilrtitL* of mipd nni^t tlit-n-foiv Imi 

rc'jLtiirdwI ns m' eniti.'oiiM* of jjcliislincsi#, nr, if you willt wlf-k»v(%“ » rt'* 
suit of thti sent® of iin*j>rii'tcn*sliip. Thr tsggsi ait* the finliV own, aiul 
tlierefore lUey and llio rcsiitltiiiK; kirvn? lire to l»e for ns siicli. 

I’crliap* it may Ia- urged tlial tlie tUtoiition of tlie i»!iri?ntal fislww la 
of the ^nio nature as that of the hen to lier yoiinjr. liVe are not prO" 
[«iri‘il id deny it. It may even la* ctJiKt-Hled, anti yet lUc chi ini that 
ihe sKititimeut is Iho ofTiipring of >elfdovo <*mi still be maintained. In 
fact, there is n rcfgnlar gratlutiim of self-love into the ennoUled senti¬ 
ment which impels the human mother to sacritire tier life ehecrfiilly 
ftir Acr child and tlie defrrafled pasaioti wliicli t‘nil>yltleUii tlic iiiiHtT to 



Fffift, -I. G-—.trtWifni rh^ffrrwi. 



FViuitJf'. 


siilf-pr death rather than |xold+ It Is the l:^sis of the miirai:^ 

of the fnrs<N>iiig nii^rtyr for hh rtdi^ioii^ for Jie b vilJing to ijacritice 
ihe present for an illiiiiiLiible future* 

Wonder iiih_v be onloi-taitied that one aial the flame in el hod of eare 
.should have orijrinattMl iiulelJeiidciitl^^ many hut this ivill ill* 

tiiitiish on n'heclioTi. ‘V^lieii tho fletisc of jirojirietni’shlp in the 
has h«!i!ii vsta)>lishi^] pnjtiH.‘tioii by hiding them or clearing uway of 
forei|^ sidifltanct^ that wonld interfert" ivith tliein would not iin- 
natnrally follow. The mouth h ijslhI hy fLuiny tinhes for etirryin^. 
and the ini^tinct to take up the into the month for protect ion 
would be a mil uni! ronseqiieiu^^ whieh iiiifrhl lie- and re|M*fttedlj has 

WUiiitelj'H niiit cnhHKflan KvlileiKW. ?CVl, l-XlO- 

It, liai^ ; tVard'tt L>yiiimik- SuVleki$3% h OTt#. 
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Ihm'iu ilf‘Vt4npuil iiilo II liul^it. T1 il>sl‘ oilier pfOviHitnis far llis* 
ciirv‘ till' e«rpi ilo not iiiiike i^srt^jve ileioiiiiils on ntir ni^vplive 
rupiirity rn- iiniipinitloiL ft is nnly M'Jieii wr iH'ini^ktvr ilie of lln; 
stirklebiiL'ks tlmi the rum hi nil lion af iiiititinli.^ for Ju^t tJiEikiiio im- 
iiH. fn tlLi'iii sHsiiiplexity Is rjirritO to iiii rxhviiie. I’lim* ih 
SI syiii[tsithetir i!ri"rht|Jiiieiit of lln^ kiilneys iiml the tiirin* is llie 

syiirlii-oiious n sjioiirt" nf IhuIi tocAternnl stiiinili; tln^re is tlie nNiEiifjii 
Ilf hntli on tlie S*r>nit wrn l nf I hr hni in to oxtrniitl r^^iifriliun'i; thm* 
IS the rhilkinitinn of the woiolerfiil ihri'ail ^vliieh i?« iisi'il to liinh tVie 
nest iiuUrrmL^; t(Lt;n> is ihr histinrt to iisi» ibe tlirrr i\n\ 

fii]Eilly« the jv^jlsir siptiiiicles und impnises whieli im- shnrril wi(h tlie 
nisijority of lishi^. Sneli iin iirrisiiinlsihnEL Ltsnl tN^mvrr^^iuv of slrno- 
tliriih |jliy!-ioh.H^irii1^ untl psyeholn^^ieitl eliitrm'lers itlinost fiyvvv li|>oii 
ns n reject its eTCp Ian sit ion. nf iijilnriil sidi^rtioii ijr sexiEJil 

The ilevelopmetit nirtiii festal in the (otsteiYksteiiis is, iiulw'tl, niir nf 
die- itrnsti^st ivoriih-rs fif the rvoltitinii nf siTiiiiisil life. .Vinerslicliw^ 
it siiav not st^risi s<> extI'liorilintiry if we extend onr mst^arehey fieyntitl 
tlie clHris to wiiicli they lielnn^, 

XsiHiPilly the ehilKirntion fnr the j}ei'|ietiniEioii nf the ispee'ies in the 
(lastei^isteids is innqiic in the chvss nf lishes, but tlsein!: is in sntne 
extent Jiri iiTniln^niis provision. iilliiULi^fh not so eoniplienUsih fur the 
iiiJtniHl fs nimsny hi i%‘rtJiiii nther classes, un in the case of lht“ w l-Ijs 
of lunsl spiih^rs mill the l■o<tK^n^^ cif snim; ins^»ets, sis not si lily tlie silk- 
w’orins, Mollnsks siml Annelitls ftirntsh olher ilhi>l nit inns. Of 
t'onrs*^ in ihcR^" nises die sinalngnus si'civtinns ari’ nni jn'fs-fhired hy 
hoiiiolr>^oiis nr^iiiH* bm ]ty very tliffernit nties^ very {litferent from 
each other ns well as from those* of the stick Id aicks. 

As this iirtlcle is IntendcHl to simnmiriKe exist in^^ kiiovvlntlp' rc'- 
sjMvtiti^ the brtHaiiriir habits nf s<nne of the fidies in qiiestinn. the 
original in tvlili^h tlie fiu'is im: ttN.wiled are ^iven in siiost 

ruses—ill fact, wdierever iL cutilil l^e done ivitliniit interfereie**' ivilli the 
nuxk* of titbit lui-nt cir sei|iietiii? inloptei] fnr the namitionn The text, 
how'everJn by no nieans conhniK] to iiiforiniitiuti resfK^'tin;r tire nests 
Sind hninliii^ haldts. Most nf the sj.ii*ide^ urn little kno%vn or even quite 
iisiknnwn to msiny |xrstiiis and yd nn^ vert" hileresdh^ fnr olher 
reasons than their pereritsd iiistiiirts^ (’'nnspfjnciilly fpiite detadei! 
iiiTOiints of their habits in ^'^■neriil as well us their Jslac^^H in im(nr\' 
are iidrled. I'fiie illnsIrfiMnns iiiv innslly iHirmwed siiul sire deriveil 
from vartoiss snarct>s\ us will tx‘ iiidicatciJ in eniineetion with the 
i‘t=^s[iective Amon}^^ tlie nrifriiisd ill list rut ions an" tliiiHr: of u 

fish loiii^est know^n—tht' Gian is- of tJie sinciuut Greeks, never Ix'fore 
figured. 


l^\REXTAi^ CARE AMONG rJ[ESJi-U A ffiB FISHES. 




THE IHFNOANS* 

III iiiii;| to thi' 8i>iitLeni llL':iiii?^|jlii?n.* ilim* very [x^ii- 

liiir tyin's Ilf !ii|Miuic uiiLiiinl life. Oiiif fnHii AniiTHra wiis Jlt^t 

dejirrilMMl in jis h ivUitnl in (In' sin'tt of tins tumU mid 

itiiiiH'il * iiiKFilii*T, from Afr'tfii, iiut ^^fuT vi jis 

uwlf* knnviti an n tni;o fL^li, ntnl iin nf ilw ^^imjile siiuJ sup- 

pastedly priiniliVi' fitshitiii of liinlis rtlylinl ProUt/rfiTtf^. Fur a loii^ 
iimi! U WEIS n imittiT of ilispnte ImHwc^ii miti]ndi>ts wln^lhor two 
vrt!R* poptilos or mul no mliiltoii^ihi|j \Vii?5 riX'ijpiiwHl 

lliiOii siiid niiy olliifr forTiis. ttHxml <ir fc»*=iL At lasf* in Aui-rtnilln, 
iu ISTOh. U’q.h‘ llje linrd tyjH^ Hint ttniii it k^u'iimtf! i5vid<mt 

liiiit tiol only liud tliny all ndxtliios in llie I>ut all (iK'-ir i»idEitivisH 
v,'piv of tin* and iliv vnry di^tmit piii^L Tlit' inos^l rts.ieiit of 

(hosi^ extinrt form^. so far as kiiuwiL livnd not only in old EiirojM' and 
Ainyrif^i, bill iilim in Afrieji, Asia, ami Aiistnilia* Tliry onjoyi'd a 
world-Ti idr distriliiitiori during the Jiirassit': ja^riml nnii tlniE early in 
fr^ologrical ldst<iri" ilisa|ifH^iirvil fivim thu' srirfaeo of the mrlh. Snnic^ 
of must have snrvivnd to Ininsinit tJieir hlooEl mid likoneH^i to 



Kia. Ck—A AfEcf rniniarr. 


Ibelr living rvlEilivisj^ but their fossil ramaiiis Iiave not yet Imx-h 
foiimL Tlii^n- is an extraorLliiiary ga|i iK-twreii ihv oldest of the 
li%'iiig ty|H*s (of veTy late Tertiary ago) and the hot^ts Liiat orioe 
over (he glol^e, The tluxH^ tyjx^ ant the Lipuhi^tmi of South 
Amerira, the I*rotf?pfrtm of Afriiii. and the of Austra¬ 
lia. They and I lam- distant relative, are iiiiineasnrahly 

the nearwt of kin to die khkJc from nideh alike fislies Eind reptiles 
origin a ti.'^l. lAvti are n-iTiEirkable for the provision wldvh (ln?y inako 
for iKeir egg:^ ami yourig^ It is niosi littiiig, therefon.*, that they 
fhoiild In" the first to iilijstrjite parelilal I'are among ddit^ 

Tlie three gi^nem are novr s^^givgatixl into a gi’iiup nanuNl Dipnoi 
or nipneiisti, iind often lung fidiest 'vhidi has laseii variously 

i^irnaled to k* of sylichLs*^ onlinaL or oven class value, 1 the 
snMass viihaalioEi mny k? aciTptfrd as eA]iiA^iiig f>est the taxonomie 
iiniajrtam'e of the distinctive dianitiei-s of the group. Among liv¬ 
ing fisheg the only oiit-^i ilnit nn- at all roUiUHl ta the Dlpnoam are the 
Poly fit erids or Utchirs of Afrku, Tliese are the re|jj*e 2 aentative=j of a 
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prpal: or Hulicksri hhieilh] (.'iwsoptpry^riNii-s which cbiiru^^- 

tiTistu* i^r i‘vc'fi pri^ilniiiiiiiint of from tht' Dk!- 

vcrniiiTi to ihi?- JiiriLssir |}eriocl. (tni^ of tln*^ mty^i ^ilrJkirijLf L-xtcmiil 
fcatuiT^ of tlio CtwsiJptc^ryfyinii:^ wtis llw prolongiiticiii of tiici jtxe^ 
fsf the puii'e^l fioin ilikI the ix!n,-^*qneiit Inteml nr frinp^elike 
nieni of thfi rjiTry the nseiv It i-^ to ihiw cloiniclerii^Lie tlint llio 

oai I le eroKS 4 .ipt nry^ li u {or frJ11 Iliinfd) ii I Jwieii. 

Diiriog the siiiio reJiiote (jcriod io whicli llie uoeieiit Croeisopttry- 
giiiiis ILoiiri^heil livinl alfio li.she^s so mnvh like lliot^ forums thiit thej" 
were coiifouiuJi^l witli them in the siiriie ^roiip by m ^Ofl a natnrulitft 
lis Huxley iiiul by tiiaiiy others, I'hey likc^wisi! hud lobate paiitnl 
linsj blit later it wns found that iiistead of h diHtiiiel Jtunjiensoriwni 
for I hr J<iwrr jaw tiirne was no di^tinetinn ln^ween llic siiri]XMisoriid 
elements and ihe enniitinu and that all forimii one pieie with w^hieh 
die lower jjtw diMH:tly iirtieulaled* Theit? werti no disitinet np|wr 
jaw'bciiies. The heart of the livinj^ n^prisr^-intalives has the same kiiul 
of anIcH'haiiilwr ihat of the (h'ossiipierygjnns iilthoujrli otherwiso 
ili tFi^rtOkt, 

It wiLs II loiif? time Ix^ffU'e I he faets thna epitomised lieetime known 
and nppn^eialrEl. The hhstorirs f>f the aiiriefit fonjLS and llie ri.4X'nt 
on*y^ were loiijr lohl ns iho^ of Ixnngs entindy nnrelated. Tliat of 
the liviiifT oiu^ is as inleivsrmg as i( h tnirious. 

Two very di^tinet faiiiilic^ of Dipnimns are repixi^nted in the 
moderii world, one txniiirail ttj nc^rtliet'h Aiistndian 

rivers uiuJ the other coiiiiiioii to Sontb .Vmerica 

aiul Afrifiii, 

Tn 1KS^^> a great iiatiiralist-erdhy’tor, .Tohaiiti Natteunr. dincovered in 
tlic Aiiiasnii latsin an ludnoil of wliieli he senl twxi s|iix*iinros to tlie 
Tiii[x‘rtal Anstrian Mnsenriu and hy llie enstiMlinn of xhe niiiianiiii 
( Ftt^iiigt^r) it wieii dcsta’ilK^i tts 11 related to the Xorth Anier^ 

icain ainl calletl Itpidmlirn St^ventl yeai-s later 

(tS41) Thoiiius Weir wioiE two s[jG<.'imens of anx^tlier aldmah takini 
fixsin (he (randda Uiver* Wi-^t Afriea, to l^>ndoo, 'riiis s^xHi^ies wiis 
tle^serilit'd by rhven and roiisnlertHl to W' a inie ^VA rphite^l to tin? ctds 
iinil W HS at first eulled fOONV'/ra.ft hat later it was refern-xl 

by its {leserUx^r to the sJimsx genus as ihe i^onth Ainerieiiii Anitiial. 
Ow’en thought tlie two iHdotigiMl to ii i«x‘tdinr family ■' and made 
“■'the nearest upijnx>aeh in I lie tdass of fishes to the Perenni branch i ale 
n^ptiles," In faes, iiotn' of the ohl authors had any real appivciation 
of llte ii?:lalionLS of eiLher ittiimal. 

Quite u w'arfait> w^as: tarried on for some lime utimit Llie question 
whether the animals were rtqdih^ (amphibiaii.'i) or fislus* bul long 
ag<> it wiw dt^^ided in favor of die piMiine re|iiltuiishii» of the [i4i|dilo- 
sirotiids. 
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1’lie FTP F fnmily of iinrit^nt linpiipr utnL 

w-yn* for ji long time Kii|iiKb«t] lu hsi^e dipd on I in th^ Ml^^zoIc 

|Miric}dx 

ill 1H70, however^ the startling inlGlligency was published tUnt a 
living si^ccips of Iitid Imii discovered iu tJiti^enslan^L 

The skepticism wiili whitrli this [innuimceincnt wfs iit Jir^t retidvcd 
was s<wii ftuipttil by detailed ysaniiiialirjiiS;i LC>iJi[>iiiriwms, iiiid descrip- 
tionSi It wEi.H Inter iidmitted thiit llie living fisli wf.s indeed dlffcntnl 
ginsericadly fmin any early extinct s]Rs:4es known (iiiiil niimi^t Xro- 
I lilt it vrm noarly ndatcii In the niicient nieirdK’Ts of I lie 
fniidly. The family is of even giTiUcr ijitetvsi and ini|Fiilanc‘e ibuti 
the Lepidosironid-s* lint ns the specries k not n S])eciiil airctakiT nf 
eggs nr youngs laj iintii-e nf it is called for here and we pass on at 
oncp tn the Ixi|iidosir(?nids, 

THE LKPintisniEMns is nKXF.nAT» 

IP U'piilosirenids are much ftirihcr removed from the ancient 
lung hshes than the CeratiMlniitids, anti far no extiiuri ineinlM.'rs 
liave Wn discoven^iL 

Hut sliajN' is tingiiilliform and the pnirid fins an^ rctluced to little 
more than the stems, ihe rayiii lieiiig nli-tiphtetl or Inst. The teetli in 
mmilHT art' the^same ns in most of the orders a |iair of palatine and 
poir of vtKiicrine teeth above nml in opposition a coriTSiponding pair 
nf tnoliii* teeth in the lower Tlie piienniiitxM'Mrh! is manifest in 

the form of a pair of entirely ilislinct lungs. 

Til the living aiiimalR aevnrdlng to Pisifossor LankesterT the liody 
is covered by ‘"soft vasetiljii- connedive tissiuu, in addition to a well- 
dewlojRd epitlielitini,'' and rniJS4H|uently ^no scales at all or parts 
nf scales Lire visible on the siirfiis*^' of ilic laaly of a fri'di or well-piv- 
iiorved s[iet-iin€in.'‘ Tlw sculn-likc wreaH which an* 'Mnarkcd nut on 
the Burfju^! of the IkkIj^^ are in fact Ifxceiige-shaiwtl arcus “outlined 
by the gresiter abundance aloisg tliuir luargins of tin? lurgi' brarit'hing 
pigment etdis of the connective tissue. wliic4i overlies as a lUiifonn and 
ccmiinunusly fiat layer the sulijui'cnt seales." 

Two gi?iiera nf I^^indosircnids ai^ I'eprt'senled by living spiH;ie^—m 
Africa /^rotopfrruj^, with ihree known sp4*eics, iiml in 8onlh AnK^riCAT 
Lf^^rntfutirm with oik*. SuiK-rficiaily (ln\v resemble mteh oilier so 
much tliut some hiive n^fi'inal iMilh (o t!ie same gemi.s. but ihe ana¬ 
tomical clilTen'iices are numerous und some of them striking. Tii 
Lcpldo^mm there are only four slits hetiveen the branchiill archt^s, 
in rrfi(opterm five; the scapular arch is tt>niiqcted wiih the craiiiuni 
in LepMo^in'u only by ii ligiimeiil^ hut in PmhipU'^Pfi^ there is an 
rjssi'pus connection l>y a lione called tlie siipraelavicle.'^ The laxly 
of Li is alsfO mori*: slender than in Pirdoptertf^^ the ventral 
lins fitrdier huik^ and the dorsal fin comiidcrably shorter. 
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THE I'RTirit^l^ElEESv 

Of tli0 i.lL'rii'TilM^il I*ro£opict^i iii0 wirlk^t known, 

(ininirfi ti^, lidT^ tlu‘ rnii;!(t'. (*xtoinUii{f frnm th^ streivins of trti|>- 

inil Afrit'iu imhiIi of tV lvottg»» Iwj-iii, nnA from h(?ai' the weiil t-^st 
to the N’lle. ProtitjdfriM is » sp^'eics of tlio miite Nile* 

niii] f"t'otfipt4'rirs^ tffiltoi f»f the Ivoiij^i lliver. The bisi is ilistin' 
^inslietl for its slMider bfuly atid iiiiiiiy ritw (■''>■1) tiuis simiihiling the 

Hie Pnrtopteres live nicwlly ii) slinllow, inurhly wntias or swamiis 
whii h ilry iij» iluriijp the ininlcss si'iison. They s|>eiitl most of the 
time at the hoUmn. iiiiid in ati u<|iiaeiiJiti uiie nmy “ seek the darkest 
(Corner" and Nineew? itself ‘-along one of the iterpiidionlar angles 
Ilf the eiiH*." At leiigtli it ^vill arouse itself fj-om this lethargy ancl 
move about for eseitisc! iir for final. J. fh Wotni (ISfJS) was "mueb 
stHK-k with the esreiHling grace of its iiiovcnients, ivbicb indeed very 
fctroiigly reseiiililf those of the oiler." Divriiig its progn'fis ‘‘the 
|K>cnliar serewlike or sjiiral movement of the Hiiiljs is well exhibited.’' 

The ojieii air has tu lie resorted to more or less for n'spiriition. 



Pin — i*ribf^pfrritM uttnrcfrH<i. After 

Mi-]>onnen has ii'i.wded bis eX|HTience witli I lie tislu "At lirst it 
UHwl to eoiTie tt> the siirfatx- for air every thrw to five Jiilmitcs, and. 
taking it in with oju'ii mouth) sink from die surfiiix?^ i’Tmill bubbles 
then gimerally eseaiieii from liw gill aiKirtnreS) and frequently, befon> 
again coming up for iiiore air. a large quantity wiisi expireil, biibblijig 
up from the liruiudual oullrLs." That the fi.sh ** has the powor of 
vnlnnlurily elnsing tim »[H'riTiibir oiK'ning was jiiovctl by the follow^ 

ing niiiiH'UVer..I'lii*animal.burying its nose in ibeline gravel in the 

IhiUoui of the twl. iiseil raiddly to gulp iiji the gravel and throw it 
out tbrongb flo' gills with a strong sireatu of water. It could at will 
vaty tilts oiXTiition by throwing die jet fmiii die right or left a|«r‘ 
turi'." .\fter the owner bad the jiiiitnal " for sutiie nuiutliSH" however, 
"■and it bud again iH'tmme used to the aquatic nypiriition, ii did not 
come to the siirfaw for air nftener Ibiui from leu to twenty iiiimites.'’ 

As the water disup|x'ai-s, the lish burmw.s into the mud, evintract?- 
the l>odv. and sccivtes a great quantity of miicilagiiiouR matter which 
forms a cocimjii arontid it. and dins it miiy romaiii interred until 
future pain dissolves the mass and liberation it. Ibit provi.Hion is made 
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fnr n^pinuinu mi^iiiisvhilcs Air vit;il fiitii-Lii)ri-s only piirf ly 
|Kni(lcfl. A lirN^d with tlip ^nroi? rniiciLs whldi 

forms (lie linirif^ of iln" ^muchi froiii i\\o miiiith of tUr Ksh to tho mv- 
fjuMs himI tlimn^h this tln^ ProUiptm! t|i?riv<}s sufficient 3iir aupixirt 
its aerial rf^pirntifiii. Th-u pits^riCK?! of a fij^h in a cnHixin may be 
readily by iutrotlucin^^ ii straw Into tliis tube. If the fish 

l>c alive. <|iiite a sharp i-ry may bv iiimiediatdy heari:l whirh is pUi- 
duceci y*y the sudden expixntiou of the air from tin- hui^. Bou- 
like Diilxils, remarks that 


m.y 



fHi, tt.—JTiiivrpEt^ric hu r* eucoon; t, 

funuci tiwatiff hi niwtih nf ftOjJ L Md: 
uuiutli: mik, kncinis tmnftw; (, tiilL Aflsr 
lIU&fcF. 


nolliii^g siirprisci^ ii ficrsou wlio has 
imt iM^rn foraivariied mmx* than 
to hour ttie .miiinil that niay Ls^iie 
frrnn a ehal of earth of Mualt 
ruv IVit opt ores iiiidor oc'rtain 
conrlitjonsit indetMh iitTurunt'fl 

to dt^dilrd SOI I mbs Doctor Mc^ 

Douiiidi mraived a m™in ‘*du^ 
nf> on the Imriks of the (lanUHiu'^ 
:itifl piXKXfiled to iilM^rate thi^ in- 
clost^l fislo Jle poshed a >tj-aiv 
mf<i the air Imh* ns to tniR’h it, 

whemijpon it sfpienked mi Irmdly 
ii.s not endy to ■'ive Tiiimititakahto 
cvideiirr of its existence, but lu 
make thedcM>tori|ijiekly draw hark 
his hand^ in fear U^i " he 
mi^rht ]n* bitti-n/* 4irid while the 
cocxKiii wais kdnjLi' aatved imd 
broken open *‘^the animal n?- 
jji^itedly priMiuciHl v^jcnl sonuds,^ 
whirli McDonrnll re^^inleil m 
" ompiestioiiidily volmitarv.'^ But 
*"after having lieen phiml in 
water it wa?- not n^nin heard to 
P^kIocc miy via-nl soniid: on Iw- 
CKvasionally taken out of the 


water it iinnle no other wiind tlian the sinaekin^ made liy eids and 
otlier Jlslu^.-* 1'he sfXJiids were really involiintarv jiiid, as Boiilcii^'t^r 
has expIfliniaL '"prodiiaai by the sudden i^xpiration of the air frrain 
the hin^fH* in*etifori:i'd hy the w'nllsof tlie rfir4h>n aclinir ii-s a soundiiio^ 
laaird. 


1 he Trotopteri'S are very vorneious and indulge ii^ a great variety 
of fiwinL I hey iiiostly fisai on 1ad|ades as w'cll as gnjwii ujv frugs, 
Jishih-, rroKtanaiis. insects, and worms, but they likewise will eat 
><iileil rice and ];K\‘iiua. In iraptivlty they have Iks-'ii niostlv fed on 
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Uiif, io .?* ti* “ ihv tihmU^ of riitiii^ vi^.ry 

Remark 11 l>lf. Inking ti|i nf ih*^ nwui U^liYperi Its --Jjrtr|i 

:iikI ritmii^ly fiiiTiKMl twtsh it vvonlil bite very H?ven4y, tJie whole of 
iho kiUid in psirCiespiilQ in the iiKm-meEiL jii^^t nn the leniporjil 

of ilie him tun fuce iiusve when we bite niivLlitii^ harti ur t€itii|h. 
11 then >C!t'tijecJ iti J*iiek the niejit p very little further into the iiiDUth 
and iinoHii'r bile^ prch^^^dlriir in thi^ fuHhioii until it Inid ^luh- 
Jeelii'l I he entire int>r^'] tu [lie ■sjuiie ttH^Eittnenl, It llieti siKltbnly iJiot 
out llie Jiieut- euw^ht it ttn befon^ hy the lip^ unci iV|jeatetl the Sfliiiie 
prcK-e^. After a ihirij sneli miuienver it hwuI lowed the iiUirt^d wrilh 
Ji finick jerk- 'hhe piiiiuuE uhviiys went lUrnii^h tbit* eiirions &eriei=^ 
of oi>pjnuic>n-t, never .swulhiwinp' tlie inept until after the tliird time 
of irifisliiiitinff/' Tei oilier word^^J. I lie iiiiiinzil siibjeet? il^^ food to a 
kind of ehew'in^ 

If Icift ivi-i* in Writer where other tL^heri iH'etir. they im^ very miieh 
lit In Pi lie tiiid esen'i-Si.^ it eJioic-e of ftnul iit the ejcj>i*nse nf tiiiiny a eoin- 
hsibUnnt^ ^'A fi^h uitiy !«• ijiiietly swiininiti|r sib>nt i^tif^i>eetin|^ im 
eviP^ jind p Woloptere rise very cpiieily b^nenlli it unlil ipiite ehisg 
to iu vietiin " mid then make a ijiiick ilart witli npen mouth " and 
tseizic^ 'Mhe liiekleiiij fish jns^t by the perfomi mid with a giln^hj 
c-tfort" Tjitr? *^entirtdy throiigli ^kiin llc^h and bone, lakin^^ 

uiiL u pit^t'e exuL-tly thy nhupe of its mouth/* With tins pluniler thu 
l^rolfhptert! w ill ^iiik lo ihe IkiUoiu and ihriv elii-w as is its wont. It 
never ehiisea iU vietiin nr take«^ a hitr^ Ihtt wdieiu in iiti aqua- 

rhu\u the keeiKrr fjffered a Protoptc^n* a frog al taduHl tn I lie end of -i 
stick it acted ditrerenily. ^ sooner diil the fro^ W^ii to splash 
than the Hsli rapully lameatli it* seized it in its mouth, dragged it 
off tlie stick like a pike striking iit a rorirh* ami stink to the bottoni 
with it A pniy. Sui n vcv’itigt^ of tlie fixpg was ever wen afterw^iinls,^' 
It vriAs iia III rally inferiial tliut the iXMir vjetim wpj, gradually ehiiwpd 
up like the Ih**'! w ith wIitL-h the cifiitnre was fornuTly fed/" 

AnndicT pH'tdiarity in itigeslion nf fniMl was nljsi-rved by AlciXin- 
nell (IKfXlli. lie hai9 an native littlr minnow rin iiirh and a 

half ipr two iiiehes fivnn I he mouth of tile” PriHoptere “ stuldeiily 
sucked in mid devnural. 1’he prey is ilniwii into the iiiniith with im¬ 
mense rapidiiy by dcjprot^ing the hyoid lx>TLe, and making ii gulp 
mthcr limn ei snnji*'’ 

"rhey arc very qnartvlsoitic, itiid Ihudeug^r declares that it is 
ulniosl Jiiqxissiblc to preserve nimiy tngethi r iti an aqmiriutii w'itiiout 
thrir Jiiaiining their felhwvs or apipiitating fins or tail- l|. is to Ix^ 
remarked in this roiiiiectinn llnit thnsc^ jjarts an* n-adil)" n^gi^ieniteih 
hut nnt to the same size or sha[>D as lire ortgitiaK and conscipierttly 
much variety ttta}' be observable in those nis|M?ets, 
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tare among FRF^TT-WATZR fishes. 


T1h> nml (if Xhf Prcitoplore vreii^ kiok(3il for for ii long 

iK'fdrr slioy wt^w fminiL At Irtigih Mr, +r. S, BiKigrttH in 
liml tijr guml fortnni' lo Riid them during lii^ expedition to the 


On III Inti region* tjiii!' dny biti luitive bend fi-‘^lierni]in, Soryt np- 

prnnrhed him “ in a p’lfdt of exeitemejit to sa_T llnit be bad 

found the rhiidren of tbe enndmnu/ tlio native mime of the Pnf- 
I opt ore, It was scorching iiiid-daiy, in ibe height of tho riiiny 
.season, tbe teiiiixrrature in the slinde.*’ But Biidgett hiistetiHi 
to ibe swoinp, and ** there, idMiiit 10 yards fi'oin the ivnters edge, 
oil ilry ground, am csTal-sliapod hole filled with water*, and in tlie 
water was a great commotion* ilir surface of the water being coti- 



Piu. II.- ?if tlitf PritiifpUmM at ttw OinibLji. Afcrr ilud|;i«tl. 



Fin. 10.^ijirYEl on I be rwVrutiH'ii | h lUr. r, Ceinffil c^nmn ; ibiIiiumiiis 

pfll; sfl, 4 »|P«milliin; p.K UmU; pipJ, p^ltlc llmbE yj, Afipf Buai??U. 

liiumll}^ lashcf] from side to side by the tail of w cnndiona, the head of 
wliidi was way down nncler the groimfL t>ii lieitig startled the 
eamlxma dii^ipiwaii^d downward, nnd the fisherman putting his 
hand into tbe bole drew forth it handful of larval Protnpteri*’’ 
TTiidng learned ivhere to Iwk for nests, Budgett found no dilFieidty 
in litidiiig Olliers and supplying liijtk^lf witJi material. 

SiJC'cial rare is mken of ibe young. Tlmiiigliout the [jeriod of 
the birva^ being in llie nest, the male PrfttitpitnM adtiaya with them and 
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^iards them jealniisly, i^evi-rely biting iiitTiiiJthjiis intruder/" Thp. 
nrsts lire im^guhir in iind n In nit a finrt deep. 

never any lining ainl the were laiil nii iniru mud. .Vll the mules 

fuiiiid in ineiiTiured uIk>iiI eighteen indies in lengtli/' This, 

lioivever, in by no nic^iiis near (lie iniiAinititn of size iittalneiL 

The rate fpf gr^^wth viiri(rs ivilh eiteiiinstaiii^. i)ne nnlio(?d by 
was in indifti long and weiglieil few onnet^" wlieii rt^- 
reiveil in Ijornhnu imd in three years grew ti> a length €if inelie>i 
aiul a weight of I/} [lound;^ '"The itijiidity of its growlli/' Wfkvi] 
thought,'' nniy Ik* iic^cnuntcd fipr by (he fact that it hml fwl ihraiigli- 
lint ihe entire year insteail of lying dnrinaiit for want of water dur¬ 
ing half iU existence, and its size was apparently larger than U 
would U" likely to attain in its native i-late/" 

The Protopteres are liighly Met^nietl by the African negroes, and 
ihev take advnntagt^ of their knowlcHlge of the habits of the fidies 
to secure it supply. They readilv discover the [ireHeiiee of i*iHLakiiiA 
in tin" dried-iip sw'aniji and dig them up wit.li the snrr<iuniiing earthy 
cxjvering^ and these ckklH lua^' kept for fnlure use. The (It^h 
is very soft ami vvhite.'^ Ij;ing ago the etlilnlity, or rather savori^ 
ijf tlie Hedi ivas iip[>ri^dated by wIilte.H. As far back as IStiO 
Doctor SreDiinnidl d^.-^riin'il it as "excellent as an iirtido of fotMl,“ 
and tieing 'Miighly pahnable^ soaiewdiat ri^sembling turlk4; a cxitisid' 
erabie quantity of ydbw' gmnnhir fat is d^lTnse^1 among the musch^j 
tu wliidi, [iii doiiljt;, ifci tluc in nnim degree its savory qualities,” 


Tfin i.niuiioKtaiiN. 

The hahits of the only paierally recugnizA^l JxjpidoHiren are aiial- 
ignus to tlnise of the Protopleres, It lives in staginnit pwls and 
waterv liollowfi in swiinipw hy the side nf a river^ but not in the river 



itself, noctor Bolik was " niiahle to say fnuii sictnui ohscrvaLion 
I hat the Iwepidosiren can live in the dry mud of the pikds, but as 
the swamps do dry up when the weather is hot and little rain falls, 
they must either die or [mss through u |>i'riod t>f noinn|iiiitie life.'' 

This is probably elTected by burrowing and Idding in "Mlie lower 
regions of the mud/* iinrl they "thus survive (lie drying np of the 
lnooK^'' Kerr was able to trace the iiinH>r t>f one iiulividnal more 
fully. 

On the fipproHrh of ihe tlry season it to eat entirely: 

the muscles espei^ially of its tail nndenvent fatty ilegencratinn/' 
It beciiuie still rooiX' slttggish than was its w^ont, “ remaining in its 
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biirrcpw^ aritl the \nUORi t^cnupktfly tlriM up U reiiiuiiUKl in tlie 
iiiiiil, bren t 1 11 141: nir by inenni^ nf nn nir hole-"" II, hovveviir^ tipjieni^l 
to innko nothini; ^ sjietnaliy^l ns the tHU-tMJti s?eei*eted the Pro- 
topEem 

Ah LI niUs till! IjepiLkjHiron is ii sliigi^ish niiinitil mill \vrjggk?s iimoiig 
tho deiuse vegoLutiOQ wbidi it nffeet-s. It aetn ii'? if it ftore nlmost 
blijiil, "iiienely distiiignislung light wrnl duule*"* und is ^'ury seusitive 
to vnbrrttEons in the wnter* "'A n^mnrknhle jMjint nistn ut leaist of 
the young, nlrsi^rveii by Kert. Dttriisg the lught. the blnck 
rlmoiiiitophotiiH nil slinink up, so tliiit the eriMitim? uns of n nenrly 
pure white with round yellow sjuits,” With the ret uni of dnylight 
tlkO ehnmrrteristlc rolor Lk trsumed. “At rlawn (lie rmilureH lire still 
pnle, hut giiidiinlly darken, until ulw>nt sunri^^e the nun 1 ml deep 
ctjior Lh re -11 ttnined.^ 



Pin, V2 .— VLi*wt tif tWi> dt^-wiiHn Ifumiwfl uf Affrr Or Ksrr, 


The liejiid^ireii is curijivornus nmJ fred-H tnuinly on ni^r^i 
snails,’’’ or giis1ro[w>ds of the fiLniily of apple sun Ik or AiupEilIariklSt 
one of wliirh grows as Inrge as n man's fist and ba-s 0 dense shell wliicli 
the iKiwerfuI teeth of ihe lA^pidotiiriUi ui’e well fitted to crush- It 
by no nieuEii^ confines itsicdf, however, to inoiliiHks^ for spticjmens 
Inive Imwii "‘rnoghl with ii liook Imited with HhIu"' ho that the Tji*|?i- 
tlosiren oci.iisiunLi]ly ni Imist feeds oii fislies, Vegiduble iiuitter. ttni, 
was foiTiiil in the alimentary rnnnl of tin? iH^eipidoHirf'n together with 
die reiimiiiH of the siuiils/' hut Hinrlor Buhls thought it probable 
that this may have Uh^ii hAYiillowed ncreideutiilly and not us foml/' 
Iverr. hnwevt^r, thought Ihut it ilelilierately feij on masses of con¬ 
fer vn?, During the rainy seascni, life iMung easy and fooil ex- 

tri'niely tihuiulantt the Ij^pidosireiiH eat voraciously; fnt is stom! up 
ill grent f^iinuiit]^ in their Tlib is cs|jei!ially the in ihc* 
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Inil rtffrioii. wliery tlie liirgo mas.sp^ irf lateral niunfile^ bet-oiiio in 
part I'eplacril tiy iinm^e-ritlnKrcd fiit^ As iIi-g dry cotiies on 

arnl far a?^ to the Rmi of wntrr to ^^rtatly dtiiihiLsli 

in OA^trntt ii dmnp^ roiiu'^^ hhJ I lie Iji^pido^ircn cva^ eiilirrly to 

T/^piflwiren Iihh power in ila javfs, iinJ llie liite <if 

lhi3 imiiriml is miidi feared by the linlians.^* There aiiD few enemica 
Trtrcjii^f irnoii^li lo limiter h when adults but, lie vert beless, ^"few exum- 
plcs tif tlie ii^li are taken hi a eoiiipkte condition; one of the limJia 
iiiEiy U^ or the tail injim'd (as often nolice^l also with Pro- 

foptern.-). Tile Jacntn^ f^ehro-ffn) fwls on the lA^pidosirrn 

in IlieHe atu] ^ptviniens were found willi the wliole re^pon of 

tlie laaly pcMtertor to the tuniH in a siafe tif re^nerali<in — tfie iiinpn- 
tiitioii having iK-en laidmbly fine to the bile of iin iillig^Uor.” 

Ihjiibtleiim, ho^vrver^ ]iart nf the nintilalinn is? due to attacks of the 
blcMKlthirsty Piruyas^ and pisrt alf^x according^ to l 4 ankest<?F* tn the 
invasion of a parasite akin 
to that whkh is so injiirions 
to I he «aiiiiori {Suprftfi^ffnui 
fentx ), 

The liepjdosii"en lias a sort 
of volw. It;i disi'oveivr^ Nat- 
trn?r. long ago atHrmcHl that 
Ills lA'pii]osiix.ai <«>iibi give n 
CTV like that uf a nit, TIioA' 
oljserveii by lXK*tor Hohls 
ga%'e out n soninl w [ten i^anovc^l fmin the water, eaiLsed by ex|)elUng 
air tlirongh the iiiirr^JW aiRTtnro of flir bi’iinciiial ehanilieiv'' Acettnb 
ifig to others* too, it sonietinies growls.-* 

A Is'pi<bieiiireri ot>lnined at ObydfH (a town in the State of Ihini) 
wiLH writ to DiH'tor tSolJi ntul w tis kept for some time alive in an 
acpnirioni at. Para. I hiring the day and when iindistiirluHi’’ the 
lisli wLis “a quiet niifl passive cmilure. not duuiging Us enrhHl pxisi- 
Linpi for liuiirs/- Only once did it attempt to bite the fingiirs of its 
ket‘(>er. It nniiained gi^neniJly indilTertml even when small living 
animals" wei^' olTen?d to it witli the pineenL'- Tt rt^fiistn] nil food 
in the presence of otisi^rver^. hot as ii iMmiine ‘Mn a lirtier sinte of 
mitrilion lliaii when it arrivcfl ” and ^"dmdedly fat and nnirid " it 
must have taken food imseen. It was ni^uinsHl to do si> when it 
burrows half the length of its lM>dy in the niud, as fi^N|nunt!y seen.” 

For njHpinatnm it ascended from time to time lo the surface of 
the w^ater^ and put out a portion of its headd^ The operation lusted 
sevenil seconds. In n largt^ aquarium this was ibme only ”iit inter¬ 
vals of ?M,w'rral hour^” but in a smaller otie mueh tnort^ fn'quenlly. 
^ The respiration u :5oaietiiues singulBrly prolongo<h Wlieo descend- 



‘jiil fn;m l}v1ow td ilnrw 
nEiairinr DuaEjilii. 



Hi'iu] ptiTtir 

limo. ToOiFr U> bti=LJjr_ 
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hv^, n series of iiir-biibbles is f'Xpelle^l fnim ihe bnmdiial 

npertiinrs on caich suh^ of llie jmTerit>r pEirt of the body. Tlie whole 
iKMly k covcphI with a viscou*ii or "Iney iftit>i^tance, which fills the 
Wilier with whitish flakes wIkhi the Dipnotiis executt^t nicire nipid sind 
violent evoluliotii^’^ 

'riti" liriTiliii^it follows with the niiiiy season tmd "Mvifhin 

the fiM few weeks lifter lilH^rHlinh fmiii the nimh" in which the 
Ivepitlosin'iis lisive Un^n iiiipi'iH.Hied diiriiij^r thi^ dry seii!^^n+ On the 
iipjmHieh of the breeding serts^m the papilhr of the ventnil iiraijs of 
the niiih's |jr{>w outinto hlfKKl-rei.l 11 la nun its otji^ r»r two iiurlies 
A sort of nest is niEide in mi niuler^ouurl biirrow " excnvalefl at 
I be b{>Ltoin of the Hwmiiji, iin<l therein the off"s iin^ biid liy the {einalCf 
but appannitly iihuulh" ^iiirdod by the mulealone. 

The pn:i;^*>'S of e"/rs and yonn^ wu'ri^ walohed by Kerr* 

iCvecitualE^ tli^^re Imtr-hMl out a lad^hm^llke In era. ihwuttl of |i1i:iianita, Hu^ 
l>Qni> imrierpitai; b "t rllHtwtJoa Iftifoo? su 13 tl!aEL Tlw 

liiri'a* wer& reinarkaiMe for tlie extriniieljr sucker and the 



Pm. IS.—Ijiml Lrpl-fr^Jrr^i thirty iUy* afu^r liatrhln^ rviL^it mwei! F,tf, 
tuKAiKsou* ifJIlHi i>J, iNL'cierBt IlmlJi: pfJt pc'lTic ILdiEx .liter OrtliHiii* Kp^et. 


large loxtii.^Bal (atriklBub' tinieliStaiuii elmrnrtenf wikl to tn* ulKHeut In fW- 

olodaaK exlemal gilU were fotir lu iaiuiilH«r on i^vh slile. About siS 

after batebhig the eilerrml i;llls atn>tibli.4i an illd nlao iJie sticker : tbe 
crchJiqru riiomiiiM a much darker, nhjjont bluck* etdi^ur^ riiut Its hnidta beE-nine 
much more ncttTe. nlui^ young lj?[ddH:>slren reiiininerl hi Ih* rwjst till ithout Crf) 
mni. [nheut liicla^t Umi:, For uenrly ibree iiionllts tt llred Iti llii^ yolk Ln tla? 
wnlla of the imteiEjn. but dhl iMit eat at all- Aliout tbLs lime yellow nlntiA np’ 
l^jirtil on the liin-fl, iiTid U femnliaal so till aver one fixit Imi^. The 

yranie I^dikndreiis hail iirmasrlloiintely hinier Umlm nmu llhtt ndoEt, and u»td 
them nitjE^b tn Irremibir alrerimtlen In clrttnlierLTUH^ thirrmuh ttre lauiL 

Tlie TiidiaiLS in the iiei^rhliorlKKul nf ita hannl^ de|M=!nd larj^ely on 
the Lepidosirens, hs wndl ati oilier fishes cjiiif^ht in the pool?^. ^The 
Lepidosirt'n niti not Ik* t-aii^ht with nets (an nccoimt of the weeds)^ 
nor* comtnoiily, by bt>ok and line. They are mostly obtnliuNl by a 
sjwar or harj>cpoii of niastit ij fiN?t in lenfjth. Tbe Indians plunge 
into tbe water in parties, pmtiling tlie Ijottom of t!ie pools witb ibcse 
instnuneiits,*- DfK^tor Bolds himself went out with a party of ten 
Tiidinnsu The ovaries of the Ijcpidosiren are preferred as an article 
of food to ihe :>abno[idike tlesh* and are pres^etl into a kind gf cakCi 
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(*m ii-^rKi^ Vi ; i a n s. 

During tli^ hiivr PaliWA^io iK»rKK| tiiiil tlio j^rifxvcsiiiif^ ^U^sctKif tlit.* 
pi'tHiuiiiiiLiiiil ww' fonijs ilihtiti|fuislif^il by lln? nxiail prmlini^^i- 

liun i.»f ihv skuU’loii tif llu‘ imiiixs;! tliis^ ns \vi*ll iim vfiati“Lth 

Tilt- si>oi44i!S mid iiiiiiiy, mid tticy ri^prost'iitt'd si iiutiJM^r 

rjiitiiliiis. Tiny tiirly 4liMi|j|M ririMl—during iIkj Inlfr 
(It* wiitrrs of roniilHe^ Isitir to iiilniliiU^d liy tnvjikfd riKMi* but in- 
iHlicrs llio rnf**? or |diyluiii " must haive Imhui chhiI iiiULHi, fur to diiy 
iiro still living: ill ihr frrsh wiilets of the Afrimii ixihLiitehl, 
stiisl xUi^fv cmly. Tlie Insln thoif^h <ihvtously iikiii Up tlie aintripiii lishe<, 
iii'u not ijinir rrhitivK^s* hut hi isoiiie resiJtcts ijiiitt? plitTiMX'iit. Modern 
iiLi(tmi]i?its i.‘oiiinr in the o]dtiiijri (hut iiimty old forms mid the new 
kionslitiite II gfivut e^imjji^dieiish'e ^rnuf) to whieh ilie nmne of t.'rtfji- 
(/) ha^ Ihtii i^iven. lly some (hut ^fon|J 
is culled u siilHdusst hy iptliers ii siijicronler iir am onlerr In the Ijelief 
(hall it is ai nutiirail ^^ruiip ii|;reeiueiit is iiniveissil. 

All, exlihet iiiul haul i?r haive (he patireil lind^ develojunl 

rpiiind am uxhil extension of the |>aiired iiii skeleton* lliail the fins 
lire lohsite/* A ihstinet siisjieijsoriiirii of tlte hnter janv is i.levelo[>i‘d* 
cionueeled with the cnmiiim by simple sntore. I lie skull is filsT* 
I'hairtieteristle in thait the iip)>ei' juwlMiues lire not distinct, ais in 
lypicul fishes* hut efHitlnnons with the cniniuiu ais In Ariiphilpiiins, 
The hesirt is [ireit'ilesl hy aiu airteriiil nitis^iihir Injlh* whose o^ivity is 
tK'xid with Severn! lon^jtiiilinul rows of vulves. 

The cairdinc chnructer is of vinn-si? known only fiHim (In^ Icvinir 
forms of the aiiid they linve Nh ii rt^ni^niKcd ais ti distiticl ty|x^ 

These Chtdufhm^ wliirli Inive ln^i'n estiriiaiii^d hy Hiine 
ichthyologists ais am <pnicr, me distiniJfiiishshle hy tlin ps-iiliair pwtoripl 
iins. The hiise of eiH'h of (liot^^ Uns eonsists of ai Y-slinjiei! pnrt nriic* 
uliktiii^y w ilh ;i convex itnulyle of the s?cupt]|tit rnrtilat^fe, aind ln'twi^en 
the forks of the Y-sliu|>erl element is ii hroud riirLihi^Liioiis |ilnt(% ()n 
the hind edge of this inamy my dike Iwmes or aictinosU aire wn, aintl 
ihes^^ ^^npiinrl the jH-etorsd fin. 

It Ini.s Uhhi iir^^-d thait lids tneinlK*r ninnifests die nenrest ai|pproMch 
fion^ the lish siile to the fore linib rif n terms!rinl lertciimle, T!ie 
"c:^>iivex condyle of the sf.upnin ■" is sn|i|Mic:4i*d to \w homoltigmis with 
the humerus, tlic Y-shu(Xsl clement rt^jm^nts the mdiii^ mwl iilnm 
the aTiterveriini; cmiilii^r the maiteniil for the corpus* niul the aidimists 
the inetuirairpuls, I’he group is ixnLseE|iaently one iif shigtahir interest 
to the moi-[ihp.di.]^ist. TSie intereMt JS not lesseiiisl hy (lie iiiif>erfeet ion. 
of die Idslory of the group, M'hile its nneieiit ndaitives ilied ont 
i^TMinllcrLs ngi's aigo in die explore[l regions of the enrllK in Africa 
one hriinch of the group must Inive survived, tmd u niiniher fpf spi^cii^ 
still represent the order aiiid the sulHn^ in iminy am Afrip'aiiii Hver. 
Tlivsc mprcsH^ntatjvcsa till Indong to one ftimilvj calloii the Polypieriils, 
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TUK UK'HllUi, 

Thf family of l>olj]iUn'hls f*r IJivliirs is [jwiiliarly iiiteiTtstin?, as, 
1(1 ii ^TeskT (‘XlL‘111 lliuii any iithui* tiH-ent it is iiiU'riiiL'dmte 

fislu's innl Hint is. ItctWiKai v^rldmilas havnng 

(ijis Slid those with let's. Tim Ixidy is mm-e or less elimg^ntcil or siih* 
ovlintiriral nnd cov'erud with oliUfjin.' rows nf eiiiuui'ltsi t'liiiriihir 
■stsilua; the tmiid is stiiikclilie and jnxtlei^tcid tiy tiuny [ihilw; tin* iriiudal 
fin rouinhsi and LOiitiniiiHis nl»warrl iind forward witii the dofsid fin: 
the dorsal ftiriiiliiTO is i^sjjwiid ly n.trtiiirliiihle| thtiv lue ahiti;? most of 
the U'nt'lh of tlie hark ii row of spiiiKS (very ditferfiit frotn the 
spint*!. Ilf III her fishi"ti) with wliosc hinder snrrtufei tmiKjrally several 
rayliko apis-nda^si iirliculnU> and a menihj'ane is devidiipisl, tinis 
tT.sejiililtnf^ s(.v|Miriiti! Hnlels. Ihe anal is small and almost (,‘fiiitininjiis 
with the eainhd tin. and tlir vrntrals iin‘ also far hack; the iMvInralf? 
are rmnnliMl ami niftst prumiiient ladow l.he middle of the hinder 
niiirnrin. 

'I'lie family has two ^cry' distinct ■rt'iiem— Aj/y/j/enw anti (Uiln- 
miehthya, f>f iho former one or nmiti of 10 S|>u>c-ic3 aro ftiimd every- 
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^vhi'iT in trnpicul Afritiij at llte likttcr only niie—a very nlonj^tetl, 
crUIik<? fnrin without ^etitnil iinss—<K*rE 3 i^ in it few rivers of we>iterii 
Africttp 

Tht' iHpoicies of Eire so iniioh alike tlmt they have iweii 

by R>n3e to In* vsiriaiits uf o 3 ie hut they lira really 

well ilist I U{n3 lulled by EUlleii^Jiees hi the iiunibn^r of dorsal I spiiU’S 
fniiifriii'£t from ** to sSkp of siKe of eye>!, and other dnii'flr- 

ler>. The kiiE^wn Kpi'clrs fit warf known to the inicieut K;;yjj- 

lianw, lint finft ile7^rii)^*tl by (hjoffroy Siniit-Ilihiiix^ in 
Eit one extreme with li> Tip li E^pi 3 iei=> and one, di^TilxKl by W. O. 
Ayern, of in 1350 . is at the otbei' extreiiir. w Uli Ti to ft spiTics, 

The of the Poh'plericis are characteristic. Tliey are in the 

main huttuin fishes luiJ telhar^c. But they are not oiiifiEied to- siich 
places find eonJUions, llari'in^oii fmiiid that they aLso live ^"iii 
the diH-jier depre^ion^ of the mnddy river bedi." ami tlu?n^ thiiy are 
- “ active Tiwiniiiiers ami not eH^*ntial!y Ixdtorn- livers or mud fishes.'’ 
They 3 in" motfl iit^live lit niffhttitne, when in s^^rtirrh nf fiHid/' But 
ill ^hiinow IVliter tlnw w'ill Ik* fiir long |ieriods on the mud at the 
tH>ltoiii of the water, w'lth the body 31 little upraliSLNLl forward and 
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riLslin^ (jii thf aiit4ipi*iMd ptctonil finH. who^ form b st> well mlnpted 
Uj ^ive ji widt^ Pfotiiig tiiirface, Al liusrt they inny ilrlilK‘nitely luovfi 
away, working the [jectonils like a fan, the lower rayr^ lieitig the first 
dcrtectiHl. If the water h foiih they will flam to the atirfjice. lake a 
mouthful of iiir- and then rapidly dc^iwnd to tlji? ground iigaLin. It 
b nolewortliy that part of the air gulpt^fl down esoa{)es by tlie spitti- 
clesi belli nil llie eyes- 

The name inii^tiniaioeade wre cflined m a fominow name for u vis- 
whidi may be eitlier am air hUidder or a hiiig—tliat is, for the 
primitive' divemiculnin of the inte^ctine* whidi was not stjeeinlirAd m 
one or tlie other. The pneunnitoemle of the Fiilypteridf; is donble on 
the flwr of the tilHloininal carlty. and cellular; it is^ iiuleed^ a 
partly united pair of hings, rather than 
tin air bhiddiTf and acts as a lung and not 
as n Uydrestiitic organ or air bladder. 

The enibsion of air instead of water 
through tlie spirade^^ is in liarniony with 
this funrtion as n lung. Tliis opproxima- 
lion of tile I^olypteriib to ainpliihians by 
its reapiratory funriinn h eonrdinate %vith 
another chai’iieler of amphibians. Tn 
typicjil fishes the main instrument of pro- 
puLsioti k the mil and i.tiiidal fin, and the 
pi*etorals oliieJly pri'stTVe its e<|uilibrium; 
in the Pfdy pier ills the pectoral fins 
assunie n hirgi' sliarr m the function ivf 
progix^ssion, supplementing ihe eandiiL 

Although pronde<l with ival lungs, 

Poh-pterids do not ap|>eav tn lie aVile to 
live long out of water* Ai least Harring¬ 
ton oomplains thai they will not survive mure than three or four 
hours out of water, and only then under the iuo:^t favonifde i^oudi- 
tioiis—that is, t^jvenial willi ilaiup grass and weedsi” This feebleness 
was a greai ol^tade to success in getting funture eggs and fi|ierm at 
the sutue time. 

Another charncteristic in ilip actions of the Polypierids has Ixjen 
m*or<lefl liy Harrington. Petidiar in the swimming movemenis"^ 
is “^^the manner in wliidi the head moves freely from aide to side* 
Tins produres the ap^H^-aratux^ of a progression more or less snake or 
eeUlike, nlihongh in giuicnd the pt>w^erf<il sw^eeps of tlie strong tail 
characteriiw Ihe prfign'ssion fish-like/^ 

Tlic ffwal of the Polypteridft is limited by their ability of locotito- 
tion and ingestion: it cotLsists mainly of small fislios ami amphibians 
iLS well as cnistaceains. Imt llie variety' is UWral, HarringtoTi found 
that besides snmll catfishest such as the ‘’armoot^ bay ad, Mrhilbe, and 
IVKfTi -ai 
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Mi-huL wUich wtTi*! eniiiiuHrily iiH^d bjiii/' ilay eui ii iimny 

iitlipr tslea'^td^ is ifvjik^iiiL-tMl by ihu mon' nr ri-niLiinf^ 

ill tlie stoniiichiil poncll of siicrh funiit? ns kllVu* jinJ VKiltis. 

Thry ;\|>i>iin'ntly cnt^li such fi&h«?s alivp^ nnfl tliipy niv nuast 
by ^live hnit;"' tho fl^tK^ is silwnys swuIIowcmI ^vliole, "Akhnij^Ii 
L’Ulfi-^h iirt' lisiiully tuki-ii hfliiil first* fi^b founil in thn stom- 
uirliji! [loncli in n ri.^vei'se position: ilipir iindij^stod ix^nniiiis :u^ 
pit>biibiy i-jciteil lliroii|r1i tlip luonth, Tiu^ |MHidi b uilminibly uditiiteJ 
for rusbliii^ Lli^ vt^ry ibingsTnii?4 jind strcnig t^pinrs by tbe 

TIif spii\viiiii^^ r^wthou t!(»iijiitriuniM iiwirly ^^ntll lln' rniiiv '^^nsoii nr 
thi> inimdatinii of ilie Xile tuitl nisiy hrst stvrrsl lumiilvs ur frniii .lun«!! 
til 8nj>triubi^r, .Vs tbo Si4ts4i>Tj for rcpniKhictioii apjimiicliifej^ Lhti I mbit- 
tinl klhEir^y cjf ih-o fishes dlniinishps* their iiuiveiiients iKicomo nror& 
sprij^litly. imd innles nncI fenmlrs. iim^U I'iie l(f‘<'Oinp ilrveloiH'^iU 
ami about hs Inrgv sis ^rraiiiH of luiikt; tliey are of a lirifiht gf(?<ai 
rolor. Till" males also Im^^opio uuiru JitTervntiateJ i.^y t!in dovrlojj* 
nienl of tlio anui fin* Tliiw Ls not only kr^r than in Ibo fruiuks but 
siKTiitlly tnidiHet] in Ton in 

AriotJier iLotuwsiJtliy t-ireiimsliince b that ‘^tlio nnih'^s tire Hnniller 
timn the fi-iimli's and* iilthnugh Hiey anj uuii‘3i less iiitiiirrons, ura 
generally taken Ui company with one or more fetiiiiW*^ Harringloii 
obtninec] '*oiily twelve mules to fifty-eight femah's."'^ 

On aceoiint nf the j^eat In i crest cnniiectctl with the ndat ion ship 
of tlie fiicliirs^ n tiumlM^r of cxpi^iiitlons liuvc Imhui seiil nr letl to Af¬ 
rica for ihc purpose uf i^hidyjiig tlic life hisiory ainl csfHrcially the 
0 v!pc»fiLinii Jitui ilevcliipincnl pf the ^p-cir^ Tin* fir^l in I In* fieiti 
Were Amcrienns — piirtScH frpiii Colinnbiii lTnivi‘rsily> In the spring 
of iSOS r>r. X. ]£. Ilnrriiigtoti^ then a “ feihiw jii s^iMilngj’nf the 
niijvcrsitiv wuth I>r+ Tieid lliint^ went ii[> tlic Xile in search of the 
Polypterids iiiii! reinaintil till Si^jilcmlnw 10* lie fonn<l iiiaiiy tiyhes 
with eggs and spa win init not llie cciniiisnaiipt] sif the ri[X‘ [irwlnco- 
laiter Mr. *L Es. HiidgcU imsJcrtook tn visds I'nriiialEiria] Afrieii for the 
piirfKiHj i>f invL^iigating the s|x^ie!S^ and in IPOl lie pnblisheil stnne 
iinjHirtaiit facts relative to the hnbiu of sfiiuc of the speeies^i After 
scvetiil inciftictnal attempLs he sncet'crlcil in cotilining Rniiir in 

four inelpsnn^s in :i swmiip ntl the Gmnbia Hiver, lie fed them with 
ininml mean ami sckjii as be put food into the w'ater at one enri of 
the iiielosore some of ihe fisliE^ 'Niiiue hurrying through the gnnss 
from all piirts and giTOiily devoured H, without the least appiiranca 
of shyness.'” lie wtis unalihn ho\vevei\ to obtain eggs fi^jiii them or 
tn elFcctiiidly fertilize lho!:?e fi'^nu other iiuUvidnais. lie ftaiinl that 
“'the Jiiitin diflieulties in olitaining the eggs sc'cm to lie In the fact 
ihjii PfilfptrpuH prolailply makes no jjcst. and rt-rtaitdy lays hut few 
at a time* tlios*^ fcoitng scattemb prolHibly broadca.^* throughout 
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tlu^ Lhk'k vi^^^etsiLion uf liit^ JIoolIckI grass^kiitR Tlio eggn hi\> jiiiniil:i^ 
mill Ihotvforo ilm chiiiicL^ of iiiiilmg thcai in ti stiito of niilnrt! tim 
.^iiialL ill the oxlrpnit/^ 

Xn VMYj lluiIj^LnL wdifct to Ugitudii ;*ud retumwl by wuy of tlu? NjW, 
ill si^orrh of l^ily|jtc!riis, Ibrlow MiirelilsoTi i In ring Angiirft, 

!iit found Pfilyptwns Hpui.vniiig e-nd tins ftM'Uiijciiliini of over u liundi*od 
i»vi 4 xms ^wnrwi^ but this, ‘Hbe rncfcUi protuLsiiisg i[ittciiij>t yoL inaido 
to fnwd IWyj 4 <?rkis arlvlknally. ogiiiii faiiled.'^ 

'rtio yoiiiigftrjt l\ 4 yptttriis yot fotiiiii ^vtiis im iiudi untl a qntirtiT 
long. It had oxt^riial gillfl as *■ l<ing us tla^ Load. It was a iiiosL 
U'oiiLifiil objiH't,^ aUiiVi* sirijHKl with black on a golden groniid and 
wiUi a giildon runuing from Lhu siamL onto tho olid of Lho 

SI el It of tlio ox tenia I gilL It wjus “ tMlranrditiariij notivo^ and, tlunng 
Ihe hKriiuOit.s wlioii it was at sijpiairtinJ Lhu wpight of im Lakly 
on U.H jiiTtoraJ fins, the hhulo of the lin twing iuniod forwaida and 
iiot bK'kwanls as is wsitallY tha msiT in tho adnlt.'^ 



Kiii, I^L- Hnn'EralMi ttirfS. 1) la. liaig, ta * "riwj clutriifttfrljnk Atlltudr. Afnrr 

Rudcvlt. 

At lust* during a thinl voyage to Africa, in s^nlbern >^igeria in 
I ho months of Angunt and Sejdcndicr, ISMKI, Jkidgett siici^oeckHl in 
otitnjfling eggs and milt of P^ypferm in pro|s.*r con¬ 

dition and tinitv Ih? was ** able to fcrtilisic a largir quantity of eggs,” 
Till! «irly iiovidopniotit was found to Ik* very aiinikr to that of a 
batrachiati — ^ nstoundihgly frog-like” mis Iiis lirht announceinonl— 
” the si^gnictitatioii laving iHMnjdrto nud fairly oriual and ibo pnicoss 
of invagination rescnibling that of ibc frtig's egg, Prinniniint Ven¬ 
tral folds an* fomied which ardi over in The nonnal fnshion*" 

A cbanictcristic of the Polypterids is the dcvdnpiiii-nt and rutcii- 
lion for a long time of the [>ceidiar cxlcriiid larval hmridun or gills, 
one on i^icU sidv, reminding one of similar slmctiiiTes in the Dipnoans, 
'rJicsi> have a font her! ike form, with a tiij>erlng nut a neons axis 
iMirdored by rows of fnirbliko Jilunients above and l>elow% converging 
into a tcriiiinal |xa'tion; tliey originate Ix^iiiid the upper extensions 
<if the brand lin I aixvrtun*s. Their iwrsistenee is variable, and somr- 
tiuH^s one may hist itiiidi longer than the otlier, ,as in a s[HM*inien of 
(ho Polf/pti^niit nearly U iiicheH (122 cm.) hmg, w^hidi 

retnincfl the right gill but had lost the left one* 
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Hi'rt\ fop i\w pmsanlt tho liblory uf ilii‘! BkrliirV priipagntion Piiflsi. 
Four lisive Ihhui mmh uuil two oxcrlkiit iiatu- 

—lliirriiigtiui uiuJ Biulgi4t—sjirrifi«^l ilK'!ii' Uvps in iUv fttuircli 
fur fiirtlit-r ileliitJs. AiiuchiT siiul mum fortiiiint <5 t‘.xplimrr iim^t 
Fipfom llii? full huifopy of the fiiili U known and ihe extent tn which 
provision is nmde for Jimi y<nm|^. 



Sttipsl«nrtiB<rr. 

I'hc Biohir not ojily intei’i^linp froiii tk point of vppw^ 

for it rimy Ixi coi]sidem:l a^ a food lit-h anil h hy tio [iiciiii^ ii Imi] ono. 
IndeiM]^ (xixilTroy Saint-Hilaire elauiitsl that its Ih'sh is while and 
Hi rich Jiioi-e iittvory than that of tha cjllier iulmhitajils of thi* JTilo- 
As tJia fish can not U* rmidily uiil with a ktiifiv on nccinmi of its loat 
of nutil^ it is pnl ivlinla iti thr tirt\ aial am ihcii^K after tin? lituhs 
have In^cn nit ont^ nklnnni and liniidlnl with ease. 

THK inOVFIN im AAltA. 

One fif the most iotoresliup of the Amcrinin fresh^water tishoa is 
tlial liiotri nnimionly known ns tho Jogtish or uiudfislu hut to ofnihlo an 



EU3. iiil.— l\<iinAr njcwnn I fitIT nf the bowlliL 


rvrdinan.' man to krinw wlmi those names-moan it is ncii^fwarj' to add 
the T#fltin ti(^igniilion, Its iiitens^l arises from the faet 

tliiil it Las, ljk<* tlu‘ {zar-pike^ (Iippiilosleit]!>), tlu* nwrit. for tliu Mioln- 
jrist. of la-irig thu only Jitirviror of an aticknt type of and thus 

pppserving the m'^irds in (Mi and kme nf tho details of stnictiire as 
Well as huUita I'liut^ctorUitic u£ one of ilie old ty^jos. It is at onea 
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ihf? r?])rest>ntftii\"i! of u jKKTulinr ^emifs {Amt(Jt), a fttmilv 

unti u ilistlnol. unior ur f^uIxTilur lC"yt:lo«?iiiitJidsK Hut 
wlthoii^h fejolitwrv uimI aiufliiiHl Ut mul liikerf in 

Kfirlli Ainork-!!- iM long' sign in gtKilngit'iil hi^iorj it hud iiiiuu-miis 
i-pliifiveH in many paiiis nf tln^ worlil. sind tt fow s^iin'ived in Eitro^M^ 
till the ilicKA'iii' {H-riniL wlii^n I hoy hiid* as CTintoiiiponiries tln^re* 
-H[XK‘ii/s of Lepidnstoidis tL^ hnvi^ tho^^ now liring in Amorim. 

Altliijiigh dogjinli liiol nnifUlsIi »rt^ the nainert m widest iifrie, tliiw 
sire mnny other [uipiiltir iniiiu't^ in more limited accept at ion., t5iK:h as^ 
IniwHriH, grindle, c>r^ in nniti* detail ‘^ J«hn A, ttrindkv*' lawyer, 
iinii'shfkli ami LkLaekh^^lu Bhurkfis^h h ihki name rumail in iJie k-sU 
dentsn of (lie sjm'kt# iietire>tt ^Vat-hJiigioii sual the tliat hi, 

aiiont the Di.^mal Wwainji of Vir^diijiip Bnt it stml all the other wmi- 
ixnmcis Avltli Jish are iiiiich iK-tler known to inost jH'r^pni> ninl in lileni- 
iilri^ ill f!Oimertioti witJi other mid coiise<|iieiilIy IrnwHii may lx* 

advantageondy usicd iivre. 



Kkpl. ^ 1 . Ikkvlln I 1 iuiifu 


niff iKiwtin liHB »ttnirt(^l thff attffiitiuti of timuy jioivoiis- iiiul liy 
various zwiln^Lsts it lias Uvii nalchud liy tiny iiiiil iiiglil, as ivull us 
whffn fi.-ff<]i)tg iiitil tiiul <.‘tiitsoi|iieiilly its Hfff history is 

wpII known. Chief of the histnriniis of its doings liix- R Ffilk'fwrn 
(iSf»4), \\*1ttl[iiiiii and EyelesUyiiKT ( iSfl'7), Haishfortl Ik-an {13931. 
and C!ij>w‘ijilly the Inteiit, Jatxib Tteigiiard * (l9(Hi). From thi-sia we are 
able to derive an iiniisiialty siitisfufftOTy vicvr of the fltdi. Fur deiaiis 
referonce may lie had to the writers jtist tiujucch ainil a brief summeri' 
iiciMi only be jriveti Jic're. 

The iKiwfin is a strong and well-arnietl fish, both as to the Ixint' 
uriiiatun* of the hea<l as well as tin- tiietli. It is one of the large fishes, 
when fully rnsitiiit' attaining a length of over H feet, often af, or even 
somewlint innre. As usual among fishes, the females average larger 
than the mates. The.. apparently, are nmeli iium' niimermis. 

The geographioil range of the IhuvHh Is' qaite evti'iisivc, itml yet 
restricted in a piaudtur ivny. It is not found in Ike New Kiiglnii'l 

• Till' <|U(iiff(l tsamarapba not arx-vially ackanwhsljtcl am due to I'nifeasor 
nd^IiiLnJ. 
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(vxi\*pi ill T-iikir t'lifimpliiiii) iKir in tin* wsiter?^-. 
w:ir<l. uf tliu Mufdip Stnteh. Iiul ii iin inlmbitniil of llu* (iivtil 
1 I il S n I H^i'inr n tiil (if tl ^ I ji|>i Ini hi ii* ns wlO 1 an y f tlie !^>ut h - 

cm iSlrttcJ^ ti]> tn Virginia mid llit5 Dii^nisil Swamp* 

■Sluggish w liters arc favorile hnijnt-=y, mnl li t"yiipl€ of iLs nainrs;— 
ijimlfirih uhd maiif^lxfi^li—inciii^nti' pljui?s in whiHi x]wy nniy foiintl. 
Tkil* as ]Miu ha^ m^ogniKetl, (ha ganeitil linhirat of the fish varie.^ 
ai si.asoiis of ihv year. In sniiiti!i?r is fn^piriits ijiviier 

wattrr; in spring it euiiies into tin* inftrsli3'' shallows and iiiak^^ itss 
w'flv throngli phiers wlieiv the water is deop omnigh 

to ttiver tiir dorsal liii,'" For winter i|inirturs, like tUe enrp, k 
deaiH^r winter. Ayers found it " hi ^liinds i-losidy huddkil 
top'thi'r in tin* I Hit loin uf inarket:*. or slinllnw depiY«oona af tho 
gmveUy lieds^ of Lake (k;nnoiiiuw<K; (Wis^amsinl "among llio 
ivater wih.hIs-*’ In such pliHv.^ the (i si its niity “ lie so close' togi'thcr 
iliiit iKH'iisjonjdly two intlivldiniL urs* impaled cm tlie iisli-s[H'^nr hy 
oii£^ throw-^ When disturl)e*l hy such intrusiHnu ** lliey .^rntter from 
iJieii" restirig-x>hices^ iimving out a rihort dismiice ui I'etnni ijsiiekly 
nfOT llie first few' dkiurbaiices,*' DnuhiliiKs during thi' c<i]d wciiLhor 
lhe\' ii'aso to fml and live on tlte stores Lhe^" oeeunudLiled dur¬ 

ing I he sum liter. 

The Ihjw'Iih iji n mon^ or less nortiimal aiiimiil, hut stirring mninlv' 
rbout the beginning ainl end fif night. After omndernUle oiir^n'vu- 
tion, rX^an condiidccl that it is rnlher tu tic regarflei! iis aetire ai 
twilight. It lakcf? the hook In^t shorlly after sundown mid iliiring 
earh" murniiigd" At sneh lime? it is " oxcwliiigly active iinrler 
natural cninlhicnis." 

VoruHt3‘ is cliiiraeterislie of the lM>wlin, atul Siinallcr ikhes: oiul 
eriiytislies mr itH ehiiT [Ji'ey. Sonic '>f its vielimw iiniy Ije half hh hnig 
iLs it^lL hill gioiendly lliey * cxm^iiliu'iibly sEiiallijr. It,? npprom'h 
to pn^y i? rather slow and stc ly: hut when near enough ii: quickly 
dnrts nml seiKC^s the ohjmt lic-h it luts nctiii'il. At^t’^irdhig to 

nalha'k; one lias '' Uam know t bite a twoqiotniTl lish clean in ( wo 
the very first sniip.^" .Vs it rule oic objcHd must show cviilen'v of life 
to render it desirahh*. Ikan at least found no evidenct* tluit the 
dogfi-'h eats fiislt. or* more aecunitely* tishi*s. nftt^r they im’r 

dead*" onil dead jjciv?h and snidisli remain lUitoticlnHlwhere I lie 
fisli h very uhiimlant/' Nevertheless, it soTiu-tiiiics (iike^ jolvaniaLfe 
of "a mhiiisli heap in the water,’'’ and '^St^raps of inrat ainl ii hiinji 
of rmv poLiito have Uh+ii found in I he stuiuai'h of one**^ 

Wlicn wnrrn went her sets in* th(=' l>nwfiu leave's its W’in ter i|ii]ii'tsjrs 
nud iK'giiis to make good (he loss of tk'sh iitcorrcil ihiring the wdntcr. 
The impulse to [tcrfonii tlieir prta'm^utive duties is s^hui fell mul the 
sexes ?-how the cITeets. Tlie fcTiialcH lMX‘ome Iu-hiivv wutli riiicning 
eggs, bill retniti the dull coloi's of winter. The nnik*? assmue a bril- 
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liimt livi-iy; nit ihtir llm k-mtin? n hrlglii i^vwi iim! <fcf ulu* sjutu- \nw 
tliL" piiul pliiiits iiiiiiin^' %vliicli rlu\v mve: the l>ron7A* of rhe back 
itiid sides is fiirhished itp: the stripes on ilie chocks shmc iik lM>|(lor 
relief, iiud atjove ii]\ the sixsts at I he Ijsi*# of the otindni Jin ^row 
vividly distinct; tlie spot of ciioli side cnhiiiuiitos in velvety 

bljirk, nm\ ilsi surrotiiuliri^^ hi of ii linirht omiip." or yellow color. 

Striliioi' ond ^hiriii^ as is the vtilor of a tiiali? Iish when UdateiU it 
quite oihcrwisi' wheri aniiil his natural sinToiindings, Tlieoj 
Uei|/hLifd icsLiiies, '^ono is struck by cerduo rc^^mhlantiAS l^-twecn 
hh Cohn’S and tlK>se of surroimdin^ objects, \]\ IiLh fins un- of a 
like ilial nf the aqnatxc veirctation and blend with ii readily. 
The ivlieidar inai'kin^s on his sides Iwar ii cJowt* reMaidi!iin4!e to the 
idiLidows east hy the inicrcrcitvsinj? leaver cif tile Vegetatiuii tloating 
uL or nt+aiF thn stir face/" Tliiri resell tbl mice irlose tlmt KeigJninL 
'^lifter pruloiigi^d exandnalion at a dLstiiiicc of it or tw'o/^ wius 
nitalde to ileterinine with oTtaInty **which of the iTticnlations on 
(he side of (lie male were dne to [dginent aiul whic'h weri' sliLiJmvs+ 
'^Jliey could mily U* distingnislunl thivasgh sonic slight nuivcinctit of 
(he lish. Moreover, the tail-sjiot 1 Huai's ii striking n^aiddiinn^ to cer- 
loin refraction iniage-'i that are ci^nnnonly wen on the iKtltom iti shal¬ 
low wnter/' 

In April the mating is gt^nerally at its height, ^lales^ iind femnles 
set'k eiieli oilier. Both resort lo places hi for tlieir futures functions. 
Iteighaii:! tells that '^Mhe lixnilities selected for jn'sts nn» quiet laiys or 
inlets^ well-growTi with watcr^plantH and alfordiog shelter for the 
lu^ts in the form ^if stuiiifis, liiisln s nr fallen Irts^s. JoiailUie^ 

liw preferred in whidi the reimivid id ihe gnwving ^'egiHatinn leovi^s 
a lliick milt of hhrou^ ™3tiets for the Ihitfom of ihe la^st/^ Each 
nesi h a saiicerlike excavation froju I to H feet in diiimeter ami 
from 4 to 6 inchffd rleop. Hio lH>ttom of the f^xcavailon is usually of 
the kind of tihrons roots just nolimi, ^Mvhieh, freotl of all earth, 
fonu a thick spongy- ma.is. Soinethnes, hi>W'ever, the Ix^ttorn iri of 
gravid nr samhor even fdblack iuanu and iti two cases'* oltserved by 
ISeigbartL it w^as of the dwid. hrow’n., water-siinked stems or U.^ivi^ 
of ml (ail or other sindhir water plants,^ f^f cian^ them am still 
olher variants fnnii the avemgi' ne>l. 

The male unaided miiHtriirts a ni^sU and* according to KeighunL 
“ workri childly 1 ly night, not by day." There are, however* some 
excoptioTiJt, and tieiglxard mx-ords that “ a half'ComplcUsi nest found 
at h a* nn on .\pril was foiiiol rotnpleted in the afteriiiMm of the 
same day/' Uciglmril was conviiimil " thal the rinile uses (he snout 
in making the nests'' from ^ the fact lhat in the ni^stiug season the 
fiimiit Ilf the male is fri^inently oiveriHl with si^ndch<*s wdiere llie 
epidermis has laam mooved* imd the mohrlying t^nneilive tissue 
shows wliile beneath it. Trobahly tlie male in building tin? nest 
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bmiks off tlii" vuiirii^ with tlu^ j^iioiil. nr hv tlu- iijuveijientis of 

this Iwlv, fir bv biting/' Ikinbtlr^.-^ "'lir ilmt the ntiiJrdyizig 

riKjtlrLH rleiiii tif hutloiu f>uKe by thr fiiiiniiig iiKiveinent?^ nf bis [wi;- 
tom] iiTiJ ciitidal tiuK, When he exeiivatfei into >iancl or gruveh the 
work is prol^nlily done largely", as in tdiwts. by fiiiining with the 
fniinlal aiul p«*toniI tins. This lundi inay Ik? infcrrerl fro in the fnig- 
ineiiTury (il>iierratirin9 " rercmliHL 

A nest is made without any seleete<1 mate and soim^iime in ailvanee 
of fimliitg or ndisiitioM of one by its maker. Meiiiiwliile the male 
stayn beside it more or less pK^rsistently. the feimilo does not 

npijeiir, the wiiitbig male after n lime tn guard llir <^iiipty 

neist/^ and leaves. Mon? likely, however, n seeking femalet a night 
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or two later, may Jiml the iii^t and its makers After a Idiiger or 
shorter play, earessiiig anil eireliijg alKiot, the two ruiiie together 
side by siile, the one laying the the othi'r fort i I riling^ On one 
ocTeasion otisiTved by Iieig|iard« ihe preliminaiy plat" lasteil " one hour 
and Iwenty minute?.* After the Hrst pairing, the tw'ci tishes may 
again play and come together as much ns five or six times. 

T he stock eggs thus prt}vi<kN:| is waiehta.l over aHsidnously by 
the tnale^ but be ni cjuite willing ti> mJiuiL anc}t]ier female to the Jiest^ 
and not infrequentTy one enters ami adds to the But wliile 

two* or even more, females umy spawn in one fse?l. civijK>sition 1.fceing 
interiuiitent. a feimiJe may iilso npawn in ttvo or more nests. Uinler 
snidi fiministnturPi tiu* numbei' uf it, nny ni-st raiiy viiry |:r<>!ith% 
from u few to iiinny vhousuml^. In t,iio case ReigharJ wjultl oniy 
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fin^l fni»^lj|y iiiid " omsH, n»Jiy over the whole 

innei^ sdirfntT' of thv on. the iMAtoni ™1\\ or on one Stifle only. 

If rwt^ mv |>rc^?iit* they ni"n invori[ibly on these/’ 

Thi^ stiR'k it iKinjr providiHh lliO nniie iHnvIin irtHlniilileH liiji 

rriiiLriliiinship ainl for the nnist fnirt luntiotili;^^ or willi only 

losivetiiL-nts of his l.nit iit itiler^'nls lie moves over the 
nnd thus by the tinn'eiin^nts of his liu^ kei^ps Mie I'ggs friv from sedi- 
lijvint, Tvhirh would ntlierwiK* smother I hem.** All iliv time lie is on 
Mir nniJirijk for mlruJers, and es|HH!ially n^iinst ulher mules. One 
Ridjrhiiii'M SU.W ntriliEil lit unnther iinile and sirurk him w'lth his head 
Ell the niiiklle of the side and hurled him two feet from thi- nest/' 
tsenemily is no eoiilest, for the ri^its of tlie nest iiinl;er ap- 

[K'lir lo l?o resjioeteiL l>itl occasionally ton ^rmu s^^^ixwsiveness on thu 
part of ihe ocmipant or audaeity of mi intruder n?sult.s in a I’e^rihir 
haUle, ’^Vlutman and Kyeleshyiiwr tell of one: Two males that 
elaimetl a feniale were linwilNtig to yiehL one 10 the otlnu', ami “a 
fierce laittlr for sujiin^macj* iTiiriird ’ In^wtHni thenn ‘"T'lay np- 
pniUcheiJ from opjKwite si<|es <if the lu^t aii^l loekisl jaws in i± iiKist 
fenK’ions mariner. Their slmgglcs were so violent tint I a elond of 
muddy water Siam arose and idiscureil them froEu vieiv.'” Eveiitvially 
one of the males wus left nhotit the iicst^ and his iiltentioiis wen^ 
iiixi^ptcil by the female, wlio, during the battle, hud rvitnalned etai- 
i^aled at the whU- of tlie nest/’ 

VigEhiiil though the w'atehiing may lie. it is not entli^ly <miLtjniious 
during the jH^riod of ineiilmtiotii K(4gbiird ffnind that at iniiny 
visits” males W'ere riot found tiver I heir nests “in spite raiT^ful 
mirch through all the snrroundiiigsw*' The abseiicrs were most tip- 
nierous in the morning arifl leiisL uo in the afteriimn. But dny after 
day the nest is guarded most of the time. Xine days olaiTso Isofoi-e the 
eggs are liatched and seven to nine more Ixdoie the larva.* ore prepared 
to leave the lust. The newly hatched lurvar ai-e nut ijiiite a tliird 
of iin imrh (7 millimetni-s) long: tlion? ready to lake In fii-c life are 
neai'ly half an inch (11 to VI milUinrinrx) long, liv ttiis time hlack 
pigment has develt*jHMl and the wlnde IhhIv e.'iLL'i'pt the ladl^' is very 
dark grmiish black or greenish brown.’* The swarm remirnh uue 
Imth of a swarm td tadjivdes ami a svvnnn of la*es. First the Inrvie 
lire stjUionaiy and then they eoninieni^" to move. Thev swim to- 
gi ther ill a swarm wldi h moves in u genoralh" eirt-nlar directitai alamt 
Mie eilge of the nesi or just iiutsuk it. The hirva?. Miossgh Uot pri> 
grtssi[ig emit ill iKiiisly as individuals, form a sw'anu whidi neverthe- 
prcgTcsses, one way or another, wiMi nuiiiy iiitermil irrt^gnhjrl- 
ties/' The cosirsi' of a school from w hich its guardian was fi-ighteiied 
tnvay has iK-en well ejjitonii7.cd ami illustratcEl by Keiglmnl. 

“Tilis sw’arm was iitniing hitinmocks (ilottcd niras) and biifiches 
of grass (lined areas), and when tlie obHWvalion Ijegan was at. A, 
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Tts subt^uent moTemcnlf^t ^ subdiviHiicnieH rt iid l fmine lit retnrnss 
to the jiomt B* whijpe, witljriiit mtidj diiiibl^ rillier thr ^lool or I lie 
mule linH for ^iiie tiine previi^m^ty, niui it<§ linnl i^iinioti whh 
the niiili* wlieti. after fifteeu niinute^^ he muni eel to the point C* may 
all Ik* foliowwl in the figure. These liirvii> ivore iihoiit "iO millimeters 
long. The rate at wliidi the schcads move itiereasses gn?atly with the 
age of the larva" and doiihUe^ also at any age wiiU ilie eontlitions, 
such fls almiuhmee of iinuL In a >ieli(M>l of larviv of iiImiiu 20 niiHi- 
meters^* Reigbiml “noted a rate of alamt 10 meters jM»r hour. In 



Pin. 2!%^—nihBmia nt iiiq¥rf»»-ai* nf 2l» jaKi- luml laiKTliii^ ilwrtnir IJl mHunrffc 

ICrlrtUftnl. 
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another case ^ he foiimi a school uf lari'll' of nlxait the same sixe 
witliin fj iiieterH of the sxkjI on whieli it wtin five lionrs earlier, another 
within 12 nietets nf its original ha^nticiiu and another within SVI 
nieters.^^ 

By the middle of June* “ when the lame are some SK) to 100 milU- 
meters (about 4 inch*?#) long^ the scliosjis an? mneh H|ireail out, eoii- 
siat of few individuals^ and ntc moving with grejit rapidity*” The 
male still iHintiniii*^ willi theijn Riil hy high summer all tlie swarms 
have broken up uud the young dispersetl to lead inde[>eudeiit lives* 
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After r^Jiiiplctr tlis|M^rHit>ii iiiiJ when llnsi Yoiiiig lii^Jit^ hiive to pfo- 
viilo f<>r t llt'!Jll^T^^lv^*^ tiivir h^ll^its atv thch^i.^ uf tlie in Tniniflture^ 

IVliiMi :i to 5 indict hm". the color^i are quite strikhig; yellnw. red. 
sijid tinting tho vertirul finii iind hlacki-^li iMirclering tliem^ ted 

the ^ill iiieinUrsiiiEii^ iitid three iUirthiet Ihii^' Lx>rderal witli 
li filler isr orait;^* run in the siJe5; of tlie Jn^iidt tht' upper mtH: 

Ihripujili llie eye. the lowennc>st aloii^ llie jjiw^^: later those fade uni. 
When ti year old they are alKiiii 10 itidu'w longf and like the pareutn 
in fnnn and rulur. Mo?^! individuals pmlialjly dtt nut rearh sexual 
maturity till the ihtrfl nr fourth year. 

The Imwfiii is not i\ favorite with epieiires, and k, indeed^ ^'iierally 
rejectee] and not ninket] as a tipod fish at alL "^Tbe flesh is soft and 
dlsa^ecahie. 


Southern Cdriti- 
t ill Africa may J* 
id ^\ih by sidi- 
(^ypri n i ds, OS] i€^- ^ 

urix^Is. Sothiiiir ^ 


The family of Characiiiids includes a very large number of ^|>eeies 
fulHiLit tMl)^ confined to Sontli {and middle) Americu and Africa; 

uthe sole AmcriL-an nipiT'seiitatives of the carp-Iikc fishes 
ill die Southern Cdriti- 
neiit. blit in Africa may 
1 h!> found 
with the 

cially Barbels. Sothiiig 
rxiiel is known of the 
Ijreeiliug habits of any ki«, iii™, BmtcJiinfn 

of the but in ariiioi™iflfMi*i?eti(OE«iaD AfwrSieiifctL 

UlOl pl. 8. BiJilgt'tt rc- 

r‘oriled A luttcwcjrtliy fact iwiicctiiig ii (a*cnlinr provision for the 
protection of the eggs and young of a coiiiiuon African s|>ecics^ the 
iSffrr&ftfWs rxfnr* Amjrding in hluij in tlie fitKKhul grti-'^ hinds nf 
cqiiEitorlal Africa along the Gambia Hirer, '^ihe eye m frecptenlly 
eonght bv masses of w’hite foam floating on the surfm^ of thu waiter. 
l>n chj»se iiiHptwtion it in seen to be filled wnih nnmeroiiis transparent 
ova*” aboitt niilliiuctci** in diameter. The fry hatched fitun the 
eggs make their w ay thi^ough ihe foaiiu • * * dow^n to the stir- 

face of the water, and there the yuung larvie hang liohling to the 
siirfaii^ of the water by u hirgi* mlheftive organ situated on llie fiMivl 
of the heaich^- Tlic hhicks WTre well aoepniinted with Lhe nature of 
the foaTii,y nests, aincj tuhl Bndgctt what they were, and were corrok 
onitiH) l>y Ills ijivihitij^tioTi!^ 

Tlu< p(>ciitinr fabru-ntion of ft forniij roceptuck for Uio eggs i* 
ftnnlogotift to tho provision tmide l*y kohw cutfish-liko forms—the Col¬ 
li fhtlij’uls—»s well as the wlebrated fish of Panuliftft (.Uacropodtut 
iUrW-aurntmi)^ ei tr^latlve of the (ioiimmi. Thivi fact is csi>tH;’ialIy 
tiEiteworlhy, os the (hrev groii(>s wlitcli make such tiimilar nests are in 
no wi>c* roltttvrl, and till lliitni iltlTer from most of llieir relatives in 
their jjeenliar oviijositiom 
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Its siil>i=^iient movemcntir^ ili» stilxlivisioiis, niiil llit* frattH'iil returiiH 
to the iKiinI R, wbuj-e, vi^uhoiit miicU riouht. oithor the* si4iool or iho 
umh hull bt^i^u for tinio jirpviou^lyj mul ib? (bial r^^tmiori with 
ihp mule vvheii. afli?r fifteen jniiiiitrH?* ho n»ti{riied to tJio tmint C. limy 
till lie followed in the Htniriv Tht^* larvie were alMiiit *20 tiiilllnietem 
Inrig. The rate at wijich the seliools move increas^es greatly with lUa 
ugV' of the larva* ami doubtless also at any agi* with tlie coral it iuiis\ 
stich as iibaiidimee of fmaL In a sdiool nf hrxw nf aliont S20 JiilHi- 
meters” lieiglijird ""noted a nite of alioat Itp meters |m* 4 * hour. In 




Fm. UA — I^r m-iPVi'nK'nPa nf ^l^iiuUr Juririil llii-irihupi a»trliifi %!* mlnulrJ. Affnr 

llrlirlllini 

aiiothi^r ho ‘'■found a seiionl of larva? of nlKiiit the same Srizo 

within 5 tiietei>i of the spot on whieli il was live hours earlier, iinothor 
within 12 uietorH of its original Iih^uLiou. and another within 30 
motorsv^^ 

By the middle of rTiioe^when the lain-a^ ari' some ^K) to 100 milli¬ 
meters (aliout4 iiiehes) long, the S4rliook iii'c rnudi spmid out. eon- 
sist of few imliriduals^ nml are Tnovitig with great rapidity*^ Tim 
male still eontiniK^ with Iherm Hut liy higli sninmtT all tlie swarms 
liave hroken up uiui the young iiiij|K'rse{| to lead iride^iendent live^f. 
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After con I p let p <li^j>pr^icni mid when tlie yonii^ fislieR liiive to pn> 
vjfle'for thenl^H*I\"^l*s their Inibits are tliosi* of tJu" spcnrieii in niinintiire. 
IVlirii 3 to 5 inc’heH hsi]^^ the colors are *piite slrikiiigr; yellow^ n’il, 
mid frreen timing the vertk-iil tins nnd blackish h>rdering th™. red 
dyeing the gill iiicTiihriinej^-, mid three iJiMtinct liars l>onicred with 
lighter or orange nnining iilorig Llie sides of the liemh the n|jpormost 
thrniigU the eye, tlie hnverniost alung the juivs; later these fade ont» 
■\Vlfceri 11 year old they ate nlHJiit ]fJ inches loiig and like the paivrds 
ill fortii and color, M<wt individuals pi^diably do not n:‘ach sexual 
rnatiirity till the thinl or funrlh year. 

Thi' howfin is not a favorite with epicnnsS tind is, indeeilt gi^nerally 
rtrjectetl niui not ranktal ns a food fish at alL The flesh in soft otid 
tliwigi^reable. 

riiAKACiNjns. 



yia.SA— urt*. Jfct-H iJs-r hA[«hliiir. hIwutIuk 
Itpa Kiaffnl oriFftn (<* n.) Itotn# on Ih# frypl 

ctf ihn* ^iil *. poeUfit] an (p*./.}. AOcr BuOjfitlL 


The family of Chanicinids includes a very large imiulM^r of s|M!cies 
fakmt ntXl}. confined to Hoiitli (and middle) America and Africa; 
s|HX'ips a^T the ikjle Aiiierk-an representatives of the carp-like fisht'S 
in the Southern Ccinfi- 
nenl, hut in Africa niay 
lie found side liy sidt* 
with the C^'jirinids, cs|je- 
ciallj Barbeds, Xothing 
exact is known of the 
hre^^ding habits of any 
of the ^|iceie;s, but in 
It^Ol J. S. Bud get t re- 
conliHl II noteworthy fact resix-cting n |KKaiIiar provision for the 
Iji'uttaction of the eggn iirnl young of a cominon African species, the 
According to him, in the tliMwleil grass lands of 
f^piatorial Afrint aJong the Ihinibia liivcr, ^Mbe eye m frecjuently 
caught by masses nf white foam thciting on the surfHc**? i>f the water. 
On close inspiarlion it 13 seen to Iw filled with niimecoiis transpiii'ent 
ovm’" idioiit *21 inilllnietci-s in diameter. The fry* haLcliHl fioin the 
eggs ^ make tlieir way throngh the foaai * * * down to the sur- 

fu<x* of the water, and lliert* the young larvie liang liofrling to the 
of I he water by u large adhesive tjrgnu situated on the front 
of the head/- The blacks %vere well aixpiainted w itli the mitnn? nf 
Ihe foiimy iu? 5 ds, nnij tnhJ Biiflgctl what tliej were, and were conub- 
orated by his investigiitions. 

The ])eenliiir fabrici:ilion of a foamy reee|itaele for the eggs is 
Lin a logons to the provision made by some cattish-like forms~lhe CaU 
lichihyids—ii'S w'ell as the celebrated fish of Panidise 
riWc/kfo/rn/i/^y, a irlative of the < Ion rami. This fact is especiiilly 
noteworthy^ as the llrn'e gToiijjs whiidi make such similar nests are in 
lift wi^* n^lateih and all thnoi differ from most of their rektivesi in 
Iheir [M^njlkr ovija>siiioii. 
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PABKS^TAT* FRESJl-WAiri^ri FTStTE.^, 


In nn nrticle on ""Thp ne?5t-bipildn^ cif ihf' stii/' l>y Hr, V. t\ 
puhlislnKl lu Ilarpor'? Xi^v ^Iiiiithiy for JJetn^inbeT* 

ISft.'l [LXV'^III. lOfp), ri fi^iuv h piiIjUhIhh] of u ^ liitii>:^bi^ upst of 
IK'niiJ’ i’i?pri":^ntiii|r si I'wouiiul-liki^ cpbjert IliPLiiing iti iha wnior* 
Urtkrii'Jy suHj>en<bMl in Hk" wjiUt finui n ppiliii'Jikr witli two 

fislu^H I'iod^h b\v I>(kitnr HobJtT onii liol:, ill pn^si'tit at |^iv4^ mo 

stHirop of bis infnniiation. but tliink^ it wxls ** fnmi FmioJi 

jfniriini.'’^ Hy jn'riiJ^ pi my a or pii'Pinliu is lueimt. 

f-YFKlNIDS* 

In xhv ononnons fiimily of tin* ("yiirinifls, fir onr|i-lik<i fidios, tho 
puirniUy no^Iotrt thoir oggs ufter uvijupHilion, but Ji ft'w muko 
spool 111 provi^iion for llionu One ronuirkiible inrthtHl is that exonijiIL- 
Hod by ilw Rittoi'lju;^ of cMJiilriil Llifoihs uiul illnstrntell in ibo 

Smi til Sonin II MisE-^xlbuu^uiis C«lk>t':t ions (XLVTII* '20^, pL 53)* 
Sovcm! Anwriciiii also lulvo c-uro of (lieir epjxs, i'S}>coiii11y the llortHKl 
Ikut; lliv inEirk-lieiuliHl 

phtirif ftroDU'hift), iiiiil ihe Stonivrnlb'r imofnahtm], 

Tlirir nf*^-milking Imbil'i liiive lung Ix^ri knuwn* but imperb’^'tlyH, 
smcl iirsl wintrr fl!ii>T> ii full iimuinl may Ik' expi'ototl fiorn PriiL 
Jiutjb Roighnril, nf Atm AHhiiv svIup bus Ltii oliserviiig them for 
y^ntSy niid bus iilretiily published preliiiiitiiiry couiiuuiueiitions. 

TKK OI.ANta. 

Many oonlurirn agrp ei Hsh was Unticoil inhabilliig fnish watoTS in 
nortlivveKtern that esefoisod piirlnuihir E-un^ for I Mill i the eggs 

ami yuiiTsg^ Tfu- K-li was ally an iTilnilihaTjl <pf ihe river At^hel- 
oiift, tla- Irii'jLTt^t uf (rixNJf'p, ainsl wns tbrit known as the frhuiM* Aris- 
tntle gave mom* iletails iVh|NHitig Hiis fish lhan alMint any other, Thu 
mmle of iivijmsitioii iiml the siitpMHjiienl iiulerniil mtv maiiifi^ti^l for 
tlu! eggs are dc=srritM*il at rorisi»Irrali|o length in his llisiorv uf Ani¬ 
mals. The tminKbitiun uf his woi-ib frnru the (im^k^ rlue to Prof, 
fjuiiis Agassix, is ihe l>esi tiiiit liiis jijijxaiml in English, ami is them* 
fum here iT(>r(Hlnn?il with few iiUKlifLcalions. AgassiJ? was |>rubub1y 
Eissisi4>fl by the eminent (ireek sehuhiTj IVofi'asiPr Feltoiu Aristolle’s 
arriiiiiilof ihe fJAfiPi.'ii Is nut ii rrmtiuimus om;\ Inat disiribiited nmleriio 
ihari Sloven E-hfipters, w|irn*in vjvrions urgins ur fnnrtioiis nn* ruii- 
siidereil. TIu' s*'<'tions relative lu the sjaawiiiiig liiibils and [airentiil 
rare nreur in the shvlli and ninth IsHiks. 

In the i-ijidi laiuk (eliiip. 13* sees. 2 to J) the iiiariner of si-PEiwriing is 
iiH fallows: 

lljp" tmvai-wnlfcT nKliep pi^irtwa in ibe iitUl wjilers of rivers niii! amonp tl*e 

re'll!-*, itH liie pliuiElaiiiii imlatiawl uiii! Mie fH?rel:i^ %'iw ifEanEw 

Liijil tl|p out llielr miiau-Ei Li a cHpiuhiauiu utrliag, tike the and. 
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iTideci], tbi^ tnj ^vmiiKl up Uu\t thw fl^tlKirtii^ii nn'l ft tkt Jnjait tli-it jt 

Uic perke, froiu ihn hi \iik^ 

TtbP Inc^p ifittuErt NfMiwnfl In lU^i Aotnc nt the ileprh of u fntbom; tli ■ 

teuiall4-r in ^LiilUrwiT ilirt* mits of wlllowifi or tknni? otlw^r 

trw, Ettid niuoiiiz tlie riscilrtn ^ir the mcttwess, 

TlM^y ^•o^ilnte, Hoiih-ilinc^H n verj' Jnnje with n very s^imiU one, iind hrlDi^iu^ 
llje fidirtw whieli some call the ncivel^ jinil (Lininj^h wlileJi t]iey dlif^hjiri^ 

tht+ the tOHinlw Ifw? Ehihl lliu uuih^sk the ^=|k^ttiL;i, All tbi'iltat 4iro 
jjilii>];h>it wltli the K|h>-nuii hocoiut^ t^nuumlly on the first -tljiy white fttoJ Juluerp 
uijil a l(tt]e later the eyen of tl*e tishea tuM'oiue vls^lhle. at Ur^, In nil 

fUhefi as ahw In other ojilmitlN. nre ^Pirly conurilcuMiis on aiXviniit uf their slasc- 
Ainl thu#»e of the ejojo ihat the iqitTiii iloi^s tiat toiieh^ ns In the cose of sea- 
Sshert, ore unoIcsh ami sterile. 

But in the^ fertile na tlio ftahwt ^mw hiri^er^ n kind of huak KopmuteB. 
Anil thlH la the- oiiT«>typ* that ouelo^ the eyir iLiul the youii}^ fbtli. When tlwi- 
#;|a*rni hits niliiji;lLHl with t3a> cinj tia* slKiwn laiKoiiheK inure vlmmtift imunij; tho 
twtSt or wlieri'ver It funy hitvc lieeii dttiwltetL And wtiii>n> tlni m'eateat iiunntlty 
Ta iJetHKsItiM iIm‘ uaiTe jimnrds the ninl tin? femule. luirlnji; spawneiln detiarts. 

The g^ruwtU of tlie itlnnlif from thi« etfj; Ik vary" slow, wherefnro the mule keaiis 
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wnteh forty nr fifty ilayK, that the yoonjf luny uut tv ilevouroii tiy the fislkes that 
hupjken ti> l>e In their ladg’hborlioiHl. 

Arislotlo iucideiUAlly nihh^ in ^b^iiient piirngniplis* tliat 
eggs iif the gitinis fiet-oine as” Inrge as tlie seetl ot the ofobos” (sec, 
5 )^—tliBt tilt' Tnillet—and that lunit? of the fi'esh-wntflr ftshes ** ex¬ 

cept the glanis wateli their eggs (sec. fl). 

How the eggs art* taken run* of after sfiawriing is toU in a Inter 
bewk (Book TX* ehnp* 25, see- fi) i 

Of Tin- river fljfhiw, the iuhIp j^hinlrt takes preat «ire of Its yoiini:^ For the 
feniJife, huvlnET hroujfht forth, derpaiia; hut the junlo. where the itFentest deiioslt 
of htis iMvii funned, remains hy ibwu wateUthK- n^Hlerln^^ tio ntlier servkv 
exocTit keeiilii^ uff other fishes from destruykm the yoiiiijt. lie duo* this for 
forty nr dfty iliiym until ihe yocog err^ iqilRcrlentiy ^uwu to esi;rai|v from the 
Gthcr hsbos. And In.' h« kiiown lo the nshertEien wherever Ih? may eliauee to 
Iv ivntildiiis hSs ceps; for he keep* off tlie mim hy rustling inureniutitT^. nhd hy 
innliiliij: n nnifw ami monnhiE. Ainl lie n^nntfns by ihi' with mi niiK'h uf 
natnriil affecUom time the lialiermen, when the vgjsa ndlien- to deep ruota, hrlog 
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iUiitn up to tike- BbAllowtJvt they mnj hut Ik* J»>w ntit cren th^n lt>Ave bln 

hut if ht* t'bahpe tu tn? a yfiunji lb'll li*-' U 4=^ally lakf-n hy Hit? htHak. 
IjiHUUrtt? lie smuiiM at all thM> tb^hPif, tiuil npprtjacli Lliu; luit If lie la atrewily 
amiittomea to thU. a ml hm ^TfaUaweil beftim Im? litn-s nut even then 

slwiert lilK yoatiit. hut breaka the bfwik by a very bite. 

fn ISSE) two of the grti-attsst klitliTologists of the luust mittiry, 
Cuvier itiul Viileucieuneik'* rtfgarded thin iimnint with great skep- 
and recApilulate it- iroiicluding with this opinion: 

WhEit Atlalulle relates In iletait ami in twn of tbu enre wlik^h ibe 

male lillarua tnkiw uf tbu t*^,^** nf liW fumale, border^ a little un tlK* uumeJoiiM* 


AL-coitnn^;^ la him, ihc* inrpe allari detseslt them In ileep waferH: the smnllef 
anumit fia? rmitM af wilbiwa ami other treuitt amout? the reeds nr t*euu the nmisses. 
The female, Luivloif laid diouiH Icarea them* but the male fomrilii ami defuml?! 
tbuai- audp aa lliese egjjs are long in hii tubing. Iw r^cmtJiiuett this wire forty «r 
fifty tlayiii. 

Skejitici.^m wa-s not nt all uititatural in yiQw of tlu* fact Uiat the 
Fretidi nalurtiLLits thought there was no donlit tlmt thi' Arktotelian 
fisli wiis Hpecilit'allj irleiitiedJ with the SUtrruH (ihiniit of ifntral 
Knrope; ^*Oii ne jjout douter que noire siliire lie te l^Xavig 
d^Ari?rtotet^ they exelaimed fp. M4)* This opinion was {-oiirimied. 



PIIL "ja.—ArintelkY cMlIilO? i Pertfillai iffl m nwt (bl^^i 


II Histeire ^auircllu dun Pat-ijsutkHH t 14, pp. ^50. 3.^1 




PAlIENTAi. CAJUS I'KESir-WATEU 


4311 

ihv^y thoiifi^ht, hy the fiiut tJint the yilnriss is onlled ni the pri^senl tl^iy 
h^hi/io^ or GktfiO hi Turkey. Fifty-aix yeurs Inter (1805) another 
etiiineiii Euroiieuii iehtiiyolo^i:?! (Prof. F, A. SmiU} tlednrLs] tinil 
the ancient acci>iiiit Arislotle, that the insik* hatches the rm^ is now 
rt^^aiNlcil as chihioiis.-' 

It limy I Ml liciv n.'called that the doi's^ not eaire for its 

but after iliTpo^iitin^r iiniJ fecund at itiju;: llipni, the parcnl-s h-avp 
then I to Damp Xaliiro* The sbeptieistu of jiaturalists n^pw'tin^ the 
^tutcuicuts of Aristotle wti^. then quite niittirfil ns long lis there was 
guji|>{is<K] to be no structuiii;l ditferenee lietweeii the wnimion siluxus 
and the glaiiiH iif the Aclndous- 

Frojij the fourth wiitnry U^fon* the Cliri.'iLiaii era ii |eai> may be 
made tii iJie E-itter half of thi* nineteentlk [IIliI into ji tjew uorlih 

Aiiierh-a is niU inhahitfa! Iiy aity of tlie same group or even 

snlifaiiiily as the i ?1iiuks, but has liurucnais representatives of the same 
family and nf a sul fam¬ 
ily quite riosel}" nelate^j 
to the Si I urines^ Sp(a:ioH 
are foiuitl alniost every- 
wlieiH^ kri the slreaiiis and 
lakes of eastern America 
and like valley of Ihe 
Jlk^sissijipi^ anti are gi'ti- 
orally known as cathshes. 

It wftN ]dso hiug knoivu 
that some at least excr- 
cait? ikf their eggs 
ami young. It was then*- 
fore quite natural that 
Prof, Louis Agassi k 
should acc^qd with iinplicb faith the aecouuL of the akictent natu- 
raliM ancj at tlie same rime be sbeidica! iks to the rom^stness of 
ihc iflrntificntiiai of the fimdaii Hsh with that which he had well 
known in tMmtnkl FurojML In he rwrcived sj^ecimens i»f a Sihirid 
from the ^^ime river i Achehmsl in Atatrnania from which Arislntk 
had £i>cnrcd his (ihiui.^^ and Lhest^ were cvjtK'iitly of the samo kincl 
nvi that desciilioil hy the <ild naturalist; according to i\ Felton^ 
I hey even still Iw'sir a iiaim^ (Hanidi* formed, necordioglo uumerotu* 
analogies, from the gi-nitive (IflanideiH) nf glanL. ^ilkc spci!iinenK, 
on ixanparLscjii with some of the woLs. were found to Im^ {jiikte iliffercriL 
the speiues ivas named frlt/titH J and an i iiicresting accouni 

of tlienn iii the form of (runslalioiis from Aristotle, was prc.sentc^l to 
die American .Icadeiiiv iif Arts and Sciimc*^ and published in their 
” Proceedings^ (111, jqi. ^5.25-334)* 
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Tn this long ^ki-rount, however, no inilioi^iioh was givc^ti of any 
slriif:tur;il tlifTorofi'tws ljK?twc*oii tli'". Crreeiau tiiul (lOnnAit hshi?s. luiil 
cfinspciuontly half a iXMilnry 'lifl speclt^^ Sios Lmt-MI ignortal by Kum- 
[lOiLn II situ rail islri. IntU^c^L in tin? la lost [English Tivork tin IijhIios ( rhc 
OamVirklgu Xatiiral ITistiwy, Vnl, VIL p- ijU3) the gi’vat iohthyoln- 
gi>U (iLHirgii'^ [hmlaiigi^r, oxpri*ssly siflinEis ihiit tlio ‘"'only Euro- 
rojji't^^ntativy of tlie faniily/^ SilEiridji\ is I lie Sfluniji 
Nevt-nhekss, in IHIKI. in riTspsiiist^ to tliu pirsi'iit wrirars tleJiintid f«r 
inforriiaitiori+ ?>Ainn*;l B. Cinriiitiii fpEihUslioLl a Hesci'i|itioii i*f tin* 
specimens collectod amt (tJiiiiiiautorl on in Iftrilj, and c'ahotl ihti spet’iQs 

Tt apr»oars that - fioin tht3 
young of S. 1^, of U-iigtli, t\wy are resutily rlisiingiiishiHl 

hv the [Tossei*iioii of four htktljels iiistPinl nf sis, sis well as by llio 
difToreinTC lu shiqK' of tho^^ on the niiixilljtrlcis—they tM'ing shorteiv 
lass ™ij]preSHf'sb ami inoro ihreadliko, by the witlo sc|>ftratii>ii in the 
jniiiille of tlio tainil of vomerine twllu tiy a larger by a grftiter 
slojw to the sidiss of llie hritEh by [i siiiallcT dorsiiL Ipy the stiiuller 
nuiidier of niys in ihe HiaiU and by tlie Tniirkings." 1'lie lurgesl of 
Mr. Gai-miiii's specimens was ttiaii h inebes in length,” All 

(heso chiirasters the present writer has liet?ti aide to cotifinin FnrthiT- 
more, thv snout is im>re convex in front tlmrii in the Welsj the tdiin 
biirixds fiirther from the symphysis tluni the fonunost ones of the 
Weis, anil the 0|>ercle h sin a tier iiiui csiXH-iaJIy shorter. Such rhai-- 
avters evidently indiciile sped tic dilTp-^renccs fnnii the mitral Enro- 
jM'aiTi lisli* Uaci Agassi 4 only adiliHi to ids McefniJU one worth /owr- 
htirhrkJ., I elltflj won hi have Imhui jnstifiial in his exclaJiialiun, matk 
after I he eoninin nival ion id Agiissiy.: 

Jt It* a very t!tr3kliiff fJMTt, ilpsit the Qwli In 4|n*^l3cin filioiiltl, &> inatvy 
after I lie aeaUi uf Arintotle, Ihiw njim-* frem tlie AvtieJoim (icnwH Atlantlr tti 
lLI?+ couiilry, te rurnlwh ear artHtMlalt' i^JTli a itinnueiitiLO' on jihl- 

1e:«iaplier, aial la vltiiljinte Ikl-^ at'^.ilfavy as an iTlR*eiTur aj^aiast the ertllcism 
evirli of n (^rler 

Tlu^ single won] ” fonr-barladeil won hi noi tady Inive i lemon- 
sti atcil l iMxrnniyy l>eing roneeded ) Unit the (f Inn is was distini't from 
the Silimis. hut would have suggestcil to ilie well-inrornivd ielitliy- 
ologist lliEit its alTiiiJtk^iii might l>e with t?f^rtain cuslern sjiecitss rather 
than with the nortlierm llie Glanis is, indetHh hni disliiiitly related 
to ilie ^Vids of the north iiiiU is n near relative tif seveml vastern 
s]x^ h^. It is. in fact* (lie olfspring of a siici^cis^ful invasion from 
rersiii wards am! tlte Orscni, [ JotiVitlo!^ I he riuiowneii Irhtliyologi^sl 
apprecintcii and intern!vd Iei have made known these facts, but post¬ 
ponement incliKlcd iion-pcrformnliee. 

Thi' history of the glaius is unirpie in the annals of ic!ith_vologv, 
A more rU-tnilcd Eircoimt of its haiiits was givt^n thun of any 
other fell by the greiitest of ancien* scientific luithoi^, but the fish 
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lo^^^ i^ight uf ur etinfuuiiiltHl with aiiiiilior for mort* tUmi a 
bi'ori' cif Then is wish rt^stH-veil for is ontiirnlist uf it new 

work] to Jittempl to revive it, 4ind to it follower of hi?^ still Hvitig to 
estashlisli it ns a ilistind siK-eies juid to tell ns what it milly 

The (Hariis^ is s<j esoeijtionatly iiiteirsting, as well as so little knovviu 
1 licit the Ollier swtions rcdatiiig t<j it, as irtinslatCKl by Agisssix (witli 
]i few altenitions). are juldin] lien^with. Tt inciy !»e seen tlieii how 
iiHieli loitimilists, as well us fjsherinefi of elassical knew ieLouI 

at Inist om of her fisJie?J.‘> 

lYjnlyhjj? ^11 f^tnnanalerl wtlli 3Ta nml Im tall; ami St Tuih a 

lall like the — Arixf^tih\ UiuS. t. 5. 

Of Ilia I liave i^SIlrt, tMiaii^ Unvi^ uIXIh ami hhiii* hjive deabje; lait 

Ihk^ iusL itiiinvt Itm IkhIj-, 1*4 la all c^iiMes? simple. Aad ttoaau liuve ftjw \zttU, 
otlK^ni linve tmitiy^ I ail all hn\e nii t»<|aal iiatntit^r im Inali AitteSv 'riaHa^ tliat 
have ItH^ Jmve ijue an caeb Imi that ihiahEL% ay the i*nenH 9 i otheni 

have twfp i»[i iihli% «ine $iliaple, lla- ritlii»ir daolile^ ii?i ihe innaer eid aiNl the 
tu-AJrtisc; eOa^rH ]ja\-e four simple um» yji eutii slilis an the eTtPiw^ the >«yiiaarlK, 
ila^ aiuni-iiiip iiml Elu? eel; and alhern Htllt have fk^ur. but Sii two lliieH, eXifrtit 
the last, as thk' klehtk- (irrfdiTtftiirM^f(he jaTke tiierr'lDp The kyp- 

rltwkfi n, k 

i>r tlii.n=e ttelufj!|;[ue te the aiid havltic: Innffs^ the di^SpEiSa laoi oa ipiH hlml- 
6vr: hat nil hlnln am!: iSmIw^ Imve I he ciLll-hluilderp the eKK-hiylaa^ the four- 
fuolenJ, aiiiS^ to Hin*ak piTaTiitJy, soraelhnt.^ uiortv sciiuc^Lliiietj^ Hut »tue of 

ihi* (l’4h+*?i have ]i no the ]iver^ as the fia|i*4Mles (sharks)p tST*> tin* rhlne 

tiuupd hshjp tin- SelahrkEuH (a skare), th* iiarke itor|ieiloi: lont of tiu* lonif 
the eiieheSya (lol i, the tM^Sone (pliNdtlHlM, umi the zygacaa (haaimerheiuled 

The river jiih! hike are exemiit frckEn rn'istlleotlal itL-^eJiiav tmi wine of 

theni Imvi* ikMTjUar UlftiknlerHp nn the whlidi, alnnit (inie of the itog- 

Mtiir, by resi^u of i^wliijailuir oa tlK» surfrtee, lH^>4X)uien Hnii-ntniekp ami Is h\\k\)v- 
fit**] hy luiiil thtiiider; ami janiky (thiaidk^ in sl^aMow water i^jrlsli tiy tlie Idle of 
ffluikos.—/^^h(p, i tit, /if. 

One piissiige rt'hilive to the OldnitT hai; Ihhmi uverkM^kt^l by Agimt?5 
and is lit^ri' trpimluled from (be orEginat Miv^ek: 

[iElver ami tN>m1 tlHtit>«t are lM>Ht afti*r j-ifniwnltm am] miSlLn^K when they Lave 
r+>i^>veriiHl theSr hmltly vtgnv. i^ane are ihirliiji; lh+.^ hiiawnSia: iVNisriji, im 
ihc Mi|n>riLllH ; oihenc UmU an the ^JfanU, The males ut filULOht jill are 

lietler itiati lhi« fuiuateit. hut Uu' feinaSi^ islanlH Lr+ better thaa the male. tArla- 
totkv tltnu S iff/, S,) 

Kotwithstanding the interest attaeliing tn such a iish. no illn^tm- 
tion of the (wfatu^n has yet ap|K‘!iri-d, and nndonbtetlly the iictximpady¬ 
ing |H^jrtrait of one of the orjoinul tyjHis will la* welcome to ulL \Vi^ 
are indehtHl to llie xMu.sintni of Companitive ZtMdugj\ nnd t^^^peciEiIly 
^^l^ (Tarinnn, for the Hix'tdinen requisite to till (his desiclemtimi 

a It iw of ivint^- (i* \\e iimTermtofNl tlait the deftetiimif^ of InfonaiitliiU aiaal- 
fi Ht If! 5*iune of t]M‘ MtatenfreuLK hy ArLwtotle are not here made good, 

?>\i uiuy— 
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KTAUTHNJSi Oil Xoimi ASIBIlK'AX CATRSIIKa. 

All till* Xortlt AnuTTniu cutlislK'S ur«’ siipposiHl to tuke cure of tlieir 
(.ggs anil yoiinii, hiil tin* l»*lief nniy |«iN'Uily not 1 ms malizcMi, for 
oWi's'iitioii lias ifiutirniati (In? tsupposilion only for two ^iwra iiinl 
ihriH' sqMXsias. I'bc sjswieK olsforvpfl are tlio <‘Oinrii<sii (,'nttirili of tho 
All ill I It* States (.IpsWhS'u# fvi2va or itlhiduti), tla* troinmon l-tnllKi’iul 
t»r limtill catfislt of the Xorlli aial llie elianiit'l 

<ir liItU' cal.tisli {Ictalurm In view of tin* i'litfon'Tiw So 

bmMlin^ liabit-* Im'Iwwsu siirh ilosely rolatitl sf|M‘ries as tlie vsels tif 
ttsiilnil Kiirojso atiil the (Ihtttiit of (irtnai*, it is t|iiitv iKsssibli* tlitit 
jiDiiloj^Ms differences may exist ainon^ tin* AiutTicjiii witlishoiv 
The ibm* Atiiericaii s|HH*ieK whots* habili' an* hiiown an* nim'lt alike 
in sns'ls reHisotis. The iioriiial nnitims tlslies, Minn* tinus afts'r they 
have nsvakened fmin their winter rest and k-eoim* invijsorated, atnl 
when their sexual pnaiticts have Usioiiif fully ilevelopeiL seek niales 
and pair. The time itatursdiy varies with the teiit[H‘riitnif ttnd eon- 



FUi. ‘2^. - rftt ( frftilsihu * f^tcmrlarlif* I, lyvlniJ i^r U-liiliirlDtr'ii. 


^H|iiuiU)y tlii* Ifititiuk*, l^iii ill lliP tifi^liburliiXHi uf ^Vitshiiifjtoii lUiM 
York it tuny U- in Aprib sippitniMHly ih mostly in Jinio uili; 1 
July. A i^nknreiilrtJ* nr im <^ilnr jirrn im ii srtiKk nr ^ivelly j;,nH>niid 
is clpaiml iti tiliiilltiw wuxvv iiml mnn^ or exruv:ULsl. Tin- trlriiFfi! 
nr ^ivrlly Iwd iiiiiv stT\x* H-s tbi- jibiro of of 

Till" first limn ilir writrr lii4i:l nn npiK^rtiiJUty tt> iil>sorvp rnt- 

fislittn III rhisi^ niiigi? liiiring thoir biwliii^ H^isnu ^vuh in Jiitya IHBS, 
^v]it?n ilr. jniitrrwinds IVuf.) .lolui I^ydor infnnniHl Intii tliiLt iv putr 
liml (>vi|>nHiU'il siijil ri"i|in*sU*d him ti> un to ihr Fkli iVniiiiiissum 
lEilmrutniy lunl exjiiiiitii* tliriii witli liini. I'hr lis!u=*s [nxivrd Ln ot 
lht‘. L mrhituft fvifiw ( Uirii nillecl ntbnftt^f) kind. ( )ll tlir lunfliing 1 In* 
h'Sili of July, H little uflc-r K* oVItick, one nf ihem Imd hiid “ u iiiiiss cif 
whitish iirid iHith iiiireuLs weif for n t imt* nenr the eg^. 

howoviTt only '"one of (lie iiuliiddiiiils reiii]iiin]id cfinshiiitly over the 
eggs, iigitiiting the wuSer over thinii wiik Us until. veiilniL iniil [xeto- 
ml fins;'' th-c oilier, uftiT tlu* i?ggs In id, to tuke iio 
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flirtIlur ill tfifiiu ilitf wIkiIl* tliiiy uf miuwin^ iiiiil furtriii^^ ihtt 

Wilier (firou^li liiL^ tiiii^is of iiJljoreiit ovji devolving others 

vvloj wii^ si^^iiliioii:^ in thn duty iiiitEl the voiiiig^ bid Gtica|x.Hl 
fi'iJTii iIr' iiicijibrjini's/' During Uk^ wivk tlii^v iiuutliiiiiun la^tod 
(liu write r iliiily vL-iitrd lliv iir|iMnniiit Uiil did not n^muiii long. By 
Iivdcr iiml till* iiiiiisiMiiiilr iitionfliint il ut Kn?! ” tlm 

I hi' wiitrlior iv3iJ=i '"thf* foniailc/- but ih^ writer coritendixJ t!uu it 
nithi.u- dll' innb. Uydi'r n\pkuunl thul “ on the -WMli of prune, or vclmx 
llie young wen^ s(.‘VeniiHn3 diivs old, it W'Hn ileteniiiiie<l to iniike nu e.A- 
itiniiNitioii of ilie inl4^rtnd orguiiH of lioth pamit^ri. whidi iloiie in 
I lie |>rt‘.^eiK'e of IVufe^itii^r trilh to leiirn whieh ono of jsurejjt lishes it 
wii:^ tliiit liiiil iii-tk^d as nnrsi':il wa.^ foiuul llnit it wus tb' node. 

Xot oidy did tlie nmle iikiiie stel os gnordian tyf ihti eggs^, hut on oiit‘ 
o4MJLHion diiriijg the writers ijl>si'rvntiont %v|ien tin: finnide ajjproaehi^il 
iieorer dion she was mint Ui do, the Jiiide jidviini.^Ml lomird her iiini 
lint ted lit her ivirh |i3irlly o|hui mouth. ihrcasionfiUy, however^ tlu^ 
feniule iT»iy ecKnjNU'Jite with Jier niotiv If we nmy trust to the 
lion of Hugh. M. Sinidi aiiiil L. tL Herron f BKl-V} which were more 
extended thiin Kydec's or mine, unit worthy of repi’oiluetjoii. 

t>iiriiii; i'lLiln* luiit^-bhijc Ih-nfli purentu w’ene iTurs.-^nat In ttvcir effiirtfl 

ifi Eiri-i-eiii ilie 1^34LiltlieH111! uf llhi- 0» keer Hieui rIeciEiH niiil tii f^uanil uj^tuHt 

ItitnulenL, The Were ketit n.HJLHtjJUtl>‘ n^ltutetl ilUsl aerclti.^ a. ^aitle 

tuiiEilue 34 a«tloi 4 uf me lii^^'er liiiK, skUiL funi>l^ii nurllrli^. ullthr^r nil the iKitE^iiu 
of Ihe Ui'iLl. fir iliiiiinil:: Eieiir lhi> vrrn^ nuiHivFHil In Iht* ijniuth iir hy Ehe 

jllm^ I'lie leihTit i^lriklii^ In Ihe nt Ihi^ Wiik Itii^ ^IlL'klO;^ the ei;i; 
uicis^'H iiilij ttii^ ineiilU iLibil the hhiwlnit uf itielii nUt, thbi bclil]^ 
ei'Eil with tnu'li elii^ler Eiefen* iiiiiiElLL'r lot wiis tn»fili*il. 

Tta* EiuiU’ wtiM |iitrie''Lihbrly net he In watohliii^ for lEitriiileo^, ilihI snruj:i*3y 
mtiieki^l the ^liiiiiIh uf Ehi* HltiaiPhithf who hmn^hl foinlK nEiil nirilu^l nt 

HEji'kiii iPf other objiH-h^ I II t rwltii “tU inie the En^imtiniR Priu-ileuliy the eetjre 

work of rh^E'i.^uM' w iispt:oi]LL^ L liy lUe uin fiv iiltliotli^h I he rnliiiib- ij^vusloiuilly 
|i:irrle||]lltl>il. 

l iiirlTL^ lEie I line thi^ fry wiifi on the lifittiiiii lljh^ litteiitleiLH nf the inin^Eits 
wet\‘ tiJir\‘hiyi.HJ. uiul. III liict. wuru ltiitviiM.nl, for the teinleiiry of the UllTerenl 
lobi Eo hiH'oiLie int311Inni lo he nirri'etiHl, mill itn^ ihtn<e tNirkina of llieyeiiim 
3n IliD I'tiruerfc Ell'll tti iM-^ttstlen tiuieli eoiiii;'rii. Tin* iiiiisHi*M uf fry wimt.* eoEi- 
htiiiJll.v jitliTtil, 41 h tlr^ rjiiTH tun I tieei], liy h Ulrl uf Uh* ihkN. whh^U often wtit 

doiseiiw of iheui y or 4 Inehi's uewiirJ, te full hnek on I lie (ille. 

When the etuiipined^ fivjposition may lake jdiieo at oin:o 

or iMsiuore or les« flchiyed. In the ease of Siiiilh anil HsiiTOirs Ltshes— 

Tvfu pitiys InterveiaHl |H.4wHen the tief^huilm; of ltM> nest injiklrn; itinl the hkj-lia!: 
iif 1114^ f^LTf^ As j^ts-ni as \lh> ulmI wjis inmte mnij the llhti tKiniiiie 
Hurlne JiioHl of the tliiii* llwy n^sEt'il on the iHittonik L^titi enieltraJly no lukly 
or fill iiiEjiyenieiit, exet'ei Jit Inieri'iilsL Tlie fish lay i^kise to^ellier, often 
imrnMei with thvlr alMlnmens Just ele:ir the tHittoTi]. tln^r wl'iKtit Is'la? 
hmje nil tlji^ iiitEhl EiEnl vi-ntnil linn, .vt fn^iueiit hilervals the frnntle eoii]er-L>sSi^3 
iJi'T aisti nUiHl uliHlraiiini n^UiM EIk*- sniontli rilale iNittoin wllli n iuileerhi$; or 
4X111 viilsi 1-4^ iiniV+'tiienl- Ihi^ nijile often inxiijuiMinylnir ut fnlloivlu^ the female 
In ihiH ncticii, wliieli Ls ohvlEiiiiily for ihi* iiurtKeie of Im^ailui^ the 
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fill July “j, iM'twi^rk Hi mi'll U fir Uu iUi* wi^n^ lu four 

EiKVHTtlnnii*il oti tliu slulr LtitiiuiL rufurtinjjnuJy ihr iiVure 

not uorirr 4 tit i\il^ tlEiiu. wort' wnluluHl for cilMiiir 

jiiiTiuH's^ nftor ilrtr oxinii»[on of thf iwo lutri of wiion tt wnw 

Mipiw-UH'Kl tlw s[spwli3ljf; hnil thLti‘11 t.'lilll|^lr|i‘iL Tim of UfflTH ivorp ^jf 

UE'urly iiiHronii ubemt 4 IiioIhos ShoIm^ wtilo, mttl luilf mi lurli i 

Tlio nowjy Id 111 t.Tfcs* Jirtt nijo-c^g tkl h of Jill Eiwli hi Olnimuof, lo'iirly tniEWpimuih 
iiiui of II pii]o yrlluw t?iklon Tlu<‘ iiiiiiht»er of ilopiHctii'il hhh oMtlniEiloil 

lit 'ijuti. Ttio lomiMiorF iw'rUitl wtw live tlaiyn hi ii iiioiiti wiiior hftiit*cnitiiri' 
of TT' V.y tho loiuiPt^rfllliro Iwiti^; iiiiil tlie lilirlit^i: .\tMPUi twoSvo 

liour^ji JiiturvoiiocJ lM.'twaH*ii lltt* IkEitolihij^ of tlio El wl niiili ]Uf4 utiP*- xUJivo uiovo- 
iiHMit Win? nli^iicr^ phI }n llii‘ oujliryos fiirly li-mr-^ iiftor the won* HiIiL I'lilly 

iKi I NT H>f tlio luitrlv^l liilo noniiol fry, ti fow' wmk soul Uoforiuoit 

fry mill tv fi-w unfiKrtHhHtS or iloml In-Iiij; noUrtMl, 

Smith ufitl iToritjn (‘iiteroii ihUi iLutuiletl i)l>scrvnti<niH i^‘tiptH4iiiiL^ 
tlif iH^istriiir of tin* imilo atul fL'Jniilu tuwfinl uaicli nlhor urul 

Ihi'lr iiiiikih^, 

Tho nc^t'iniiklnj?. m Tiioclirtiil hy il^o tirllUr-Tiil eoiiilltioTi*? of tlio Eiiiiuirtiitio 
hi roniOTlnff nil |1 h^ .ihihoN niiil snitd fnim ooo mil uiifl kw|ilTEff tin* 
hloto iHihMio j-^’mimloii-sly lUtiii fmiii j^U foriJjpi ovon ?4iiiiilU*»t 

iMirth'lHi ikf fiHjJ, icetlliuonu oto- In iiiorliij:; tlio \vlk1oli w'ure luo^^tly 

fitaiu oiM^-hjilf to tlirL^fiiurtlii^i of nti Itn'li tti ilLiii]ott>r+ tlip Ibili took si vert Sen I 
or s|l];lj|]y mIiISuuo r"JHStloTi noJ tmokiNl n jiohhio into tlio tiioiitli, UKiinlly tsi-yoiiil 
Elio ItiiH uiiili nut of kIiiUI. Um'o i^wctiii lownnl Lln^ iitlior oimI tlio tmilt iLtnl 
4n.>|i[»iNl It hy 4111 UK (iIh Rii ve nr lilowliij^ olTorL !?toiik'Ehut4i ttiu jntivf^U woro 
oEirrk'iiS only o foiv iktnl 80iiielltiii»5!i tlie onilro li-^tiiflli of I ho niiioirhukL 

Tiftisilly lln; flNii s 5 i,vsiEii horS^'Ritnlly in-'Sir the tpottom when 4tirryhi4£ o ifliiiw+ 
Inir s^siuellfiH^ lunii'tl nhJkiuoly iitiwnnl tunl ilnjpE»*^l h fmiii mtif eSk' FuirfoiT. 
Ekith IIhIi |irirEiul|Jnh'<t hi itiln oj#i.'rsitloit. Tlir n^iunvij! of rlnor K+HtlmiTif ii el-t 
l■Ef«‘E+Nt by ti uiiU k JsitumI nkiivoiikuiit of Use JKwJy wliTeTi (Tiusssti n wJilrl tli4it 
hfr+tl ELtitl lliMitm] tlip iiiirtlrlwi lH^>lPll4J tlw' tJisilta of tlm nest. 

'riieiiFilr of hifli mon^ |iti rlJoUia riy iitiiJi^r itJiUihhTutlonH diJrhi}£ thi* first iilfEliL 
11 kT wen^ In fhu aMiiisirtuiis, rniiiiivoti nil the ^^iruol frotn 4ivpr n iiunriy 

2 ftvt 104 itj tutiJ 11 hvt wh lu. ii| iwtiri.l of ii mi Mini of stiirw i K'litt: lEtihwfvrml 
ih-KiTiNtl. After llie jRiir of Asli liocl o]i!tint| a fshiillnr s<ESfltt:^ n fihir or 

iiNire of KE-Piti'l wns sj^ntlereil on i\\^ i lln^ UnIs hunu'fllntoly lii^iii ti> re- 
move |T|e sEoIku^ iimJ If I IS feW' llllflllles liml ttiluisloEc^y fnti'il itn^ fn^st frnsn 
jmiteL Tin* itrJivel—riHinrdtHl hy haKH mill oltK-r fluLi.*?? iin pJij^lralile uiaterlal 
for llK^ liottiuik of i 4 utT(N—limy In* nasHivi'fl hy tlit^ usitllstb for ttvo roJisoiLs: (Ji 
I'o hpve 41 p.lfaiifc |>lnre for ll>e l•E^^w nml y*iiii4>;. ** they ni4iy tm tn-tter 
miairiliHl. im En^retifler JewiTlIwiU <'Ji to tnrovlile a miiiniih plm-p on wiik ti to 
n-nt nriiJ nj!rLhisl wJiEeli to ruli Itie ttlalonii-ii. 

All nlisiTViitioits tliii:^ for ii{itki>i! wero mmh on inrlivnlmils 

eoiilltitHj ill EK|tiiirJii oikI nf the nr , L 

The aewimt nf ihv ]iuinnt?r ivml I wait inn nf m?Kliiig under 
nEilumL nr wnriirtiine^ rnther nmuituniL ufunlitmne*^ Ihls Ia'pei pvm 
hy Alliert i', Kyduslitnmen who hnsi gwid np[)cirlnni(ic^ In iscc thn 
(mtivnuin hnllhead of lliv iinrtii iAmf'itirm mhul/tsitH). Tht? nlwm'Vrt- 
linns weiT uuhIi? in Jtiiu^. IRfhi imil 18118. in Wiseon^^in siiiil Midiipm. 
dune H, llin.HJ iitotsi uci\* fouuil in Fnwiur Lake, Wkeuiisin* 




PAUKNTAL CAHE AMONG FllESli-WATKIt Fl^sUHS. 445 

IVo rtf wcrc^ In pltM^ of ^itovep^iw^ tlw Itiirtl Jn iiu rtld ptiH. TIh? sicsi^ _ 

fcti rli'iitr 'n'iih^, 114^1 r It rot'k;: iiiiJ nt ii iloihlti uf jri»ur ur fh i* fEt^E; 

Jill i^>titiiiltenl l■lllllr>'4m Ettkcl i^Ai'U ueiS ^|nn|jH|. Ii^' U |J^iTt'|lt fli^lj:—wbhili I iHU 

i]i>t JiHii-riiklti. iiij tim rjklhiiA'Iitp: Sn for otln^r urates I nil-seii i» 

nnt^ll of On pijke Jiiitl WJl^= mir|irlK(^ To ^m\ ii f^ilr with In. TliotufU ihi} 

rELlHtb|i£ of lbt> p]|v they tH>itiQie m thjit It tvii8 liu^^fOiwIlile for ettlior hi 

ttm*. Tliey hjicl tiut yi‘i Ihtji^iii !T|idwiiltije. jiTOioiijiah the wvtv *** iluit 
ilnt^y wt^n* i-iartlly oxtmtlwl !>y M^hi jprt'ssiiro. [Artier hi I r^r^ftllJir^tlon wwp lrE«l 
hut wriN only iMtrtEmily inmn:»^>BaJfnl.] A p-^tiaLlI i^f ilw 

nioHt i>f wlih’h jlleil ht^fcprt* Ok* embryo^ 


Fill. :ffk.->4.'k]faih (.4. uu Qi\*t |lili?u]|. 


Two Tcnr^ later Eyclftsheimor reiiewi^i hU oikserratiotiH when 
eiiiiipeil neiir Mini Ijike* llidiigaii^ wliidi ubouiulw] in Inrge hull- 
Liead:^^ olid thus Udlii of his ex^jerieiire : 

An extenfleil senn^h weih niJiiJo on Jime U, 1ft. nnjJ 11 ^ mil we lisitl nlnio^t given 
up tlK^ ^urt."!! w|-bE»ii une rtf my ixkiiijuuilutiii fonimli n ncfll In a j^nnll tmy wltli 
liliEillow !#tinily wIionliMv n doz^^ti or were fouinl along ibbi ivmily hIukiI 

iTful III n depTli of wnter mU vxi-iH^lUis or four Envlie^ Tltey were luauilly 
eoiicenh.^1 Ipp^)*, NtnnirfeH, i>r lnwinls. wLieJi lay iLgiiSiiHl thi' luink. One 

wspiild often olMH^rve n filTpht derpTv»(n$iHi. »nd Hjicin turning the shi4lerTng otijeet 
would Olitl the pair eiigai,-va 111 HiiEiwulrtg or wateblug over ibo freshly hihl 
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ti! Ui'r> ut-eits whh-h H'fru ftiuTHl irf^nriiSh ktfi^ tui Jhtk^ M, Uh> nofi* 

EUi4Vki>r nbniU ill ILii' HijMtli i*XkiiviilJi?ii. Tln^ iM'iiiijVL’Hl Lii 

vt\rU i'Hw; ihmv Kf iHw lilt wi'ri^ In cli-siru^^v whWi^ tiling* fii ilio ortk»r ^vfre 
itk IjiIi* I>ii!itnjb(. Il^illi vIhJUhI rHi tlic rnllovvllii? iLij;-, blit I he iL-ilai-H 

wt>rv kJLi liiiiniT Atnitlii^r mni. In \vh]\j}t the ei^i^ wi^v In Ijiti* 

I hill fctlJl}.^. \vtiK iin^iviTlNl niaik left VVhiui vImIIihI oil I lie lii>iI kinMTlkLui/ 

iielilifTr rMh mtr wcr- fiiUiiiil. 

Whilt- tin.' jii'>i ih Imively jpniriiinJ in in»ny i f lurt 
it b iinl ill nil. 111 faict tiHich iiidivlihiaility rt[>|MiJii-s tinniifi^t in 
U^iifi vior nf thf fish inwnni tlu^ pii'ttoiiM fit^pnsit wh«j;rt' t'airi- it iL^HiiiiiL-^i. 
Pnift-t?ur Bir^‘ lind tlie opjHirtuiiilv to iiiiuiy Jtiiiivtiluni.f^ leikI lin^ 
^^ivt'u Uh inlpl¥ti^;kolJs 111 e.\n 4 lnU form: 

''Phere ^viim n r^iri>rl>{EnE: itlfT^^n-aut.- In tli4> dtftiwwliirm ^if Hie flHlic^ nn TnthHiH 
nttftst Oiii* Ilf lliei!] wjiH esirenielj' liiiiie. If eautlWHHl^’, he vvi*[iUl 

I Kit Rtrlm off, nkiil 3t unite w(sy fur nau lo jiut my luiint tiTiilur him Jim I I Eft 
liltn uff the tierct- tie Neenirtt to eiijfiy iH-^lEijf rtiTuti’lH'd ^oEitly, nrnl wln'^n lErtiHl 
off iltk* u^iiiilil noiijaln wImto ^ihniNl or w^onhl Nwlin off ti Mhori il^Hlnm'e^ 
and, [a p-nerHl, vca^ very Jlitle dlisttErlM.Hl by hjimlUm^ f)tlit*rw w* ro ejiiTUHlIo'fly 
ohytMnthnt as whui ns hiuu h:nl jtH’'^>iel!ei| wlOiht u fi-ivyiinHof tliuin they whjeiM 
flart nlT. thn>wln(^ llk> t^zKn out of the nwt m ttiey went, witli n Jerk of the tnIL 
tip tln-y nhvnyk i iLULe hnek nml tiriiutiEht the toj*utber njfitliL iTat 

UiEm violent trontiueiil of the iJimuU of wjih nui to hri'aik It ti|i, stmt i 

nhsienriM thatt a (.'oiiKhlenihle iii^rtEim of the vens lu»L In Kneh vahvh. tSiie of 
iht? i-ntthiL vrhi}^^ wen^ In n «rinu|i wim [Mirtiriilarty fun>i‘-lon>k amil iIiIh 
wctk tiM- Hilly Oise whkll I foinwl tlwit I mil n vhlUktt cILklliiHLtloli. I foltlail I he 
nest nuii |iul my hsiiad iluvii Into ttn? Ktninp In tiike snioi? of the fitKw, ^vlien lln? 
13sh It nnil worrit'll It with aU 3>lsi foL'j.v. After tiint 1 funuil h iitt'essaii’y^ 

lo roimive the enpj from this nej=l wStEi n pciEr nf ktu^ furci-iiti^ whleh I Ik* flMh 
ivntild b[X¥ In sjilio of I Kellis rti-iitieil on tiie latw:^ wllh them rather v3Ki'rim:s3j, 
Jl whm ihEri dllT*^ri‘nw In ilIsjuiHltloii thnt i^jit>i-laUy nttmetinl iiiy alteiitlun In 
- iutlylmr the i^tilsh. 

If fliintijrlxHl on the Lht! of tlte pnmits sin^ clinrafrtorifi- 

l Kyck«^heimer lias m.-ovih^tj ■r.xpinTni'U'iU^ on h pEsirt 

tt wart Enterejftlin; in wnteli the aidliJEej of the ftsli when tEie Pht^lierln^ ohjert 
wji.rt n*mnveal. A fenwy rail ^H.tverlaifr u in-Mtltiit witH I'am.^fiiUy tnnnrtl. wla'h 
flje liMlieif tniineclEntely rtou^ht I is Hhi.^lier. Ae It wiisi iunieil fnrther and frirllw.^r 
Irani the nertt fliuy rijliinvmt. keefilni^ ns well scH-lnikrtl iHirtfijitile* lEie ivlillc 
iiiovlin^ n-rttEisssly alKint in iw-arrh of the lat'sL tV'hen tho rn33 was hnrdly llfti^il 
Ercnn llm \\%iv-r the nia3t> IJiij^i^mL fur si Owv iiKniaents^ iIk-ii ihirtml for 
waiter Tln‘ feinnEe aiiagiraiiLdiiHl the eijnrt* uinl hviHin tienMjJin' herv^ jnnt tlmii* 
lor her lust rwrtL I'lilw siie iJaiKsetl siw'eml llmert ih hlH-nit reoo^nLtloiu nUlmiij^Si 
wile jnwnna^] to know tlae anrTirnndtni^t httidiuiirkN, shut! stie WHiihl j^o hut js rtlmrt 
aiKEnrnt^ In eliher ilLrart Mi^ii, ftii^u tuniini^, wonlsl |iriKH Inick to the 3oraiHty of 
tile nt*rtt. w-lihdi wrie fV.iujiil Jii n w|i»rt tiin+i, niiil thi^ fnet thnt It wxrt 

nnslielten'll, reinailneih On tin* folluwlti^' tnnriiEon the newt was hut 

31^I[| Iieltlir-r llrth rnir e|^^ wen^ la lu* fontnt. 

It Irt tint iliaieuU to nlliin^ the llsh tn an Impmi-SsixJ nheJt+T, A nuinlier of 
tioaralw were tdtu-i^l pn ilitr alinn* wtih one i‘riit |kripJm-tJix Itilo Itii^ iilaaillow* wnten 
The nwhoM i^oiijfht tliew idjiii-P niid uitule their lu^s iHhoeath the Imarrhi, It Ert 
wiirthy pf note kljjit in iiik r^tiKw dEil \ fiTirtem* nnkre tluiu si nhi^hy lo's*! iKmenlh (lit' 
rtaunv ejvef, natl ttiiw iinltu nEreew with the |iutiuuoloiirt djiirheter nf Oie flalL 
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Viitmiul ciin> ciintinuFil for iiiJiny ibiys oftfi' tiu' bjdh of tlie 
y^niiij^+ AI lir>l iIh'k* iimy fTnwilFiJ tuprlluT in ii d<.^n>!i.t iiuir^ 
i>iit time pusses they disirt-m* iiicim* ttiiil iiioi^ iiiul spmui rniitid 
tlu* fsitlicn rV<"^nuentl)% f,^jK^'ially when the old one in fi^dino^ 
—imr cFr more—the young itre taken inlo the inoutlu hiil they 
lire instinctively s<>piinittHi fenm tlie hnid anil spit nii(- At Inst the 
yuiiiig sWfinii vein lire further fruin their hirtliphice. or |M?rhups lire 
ieil tiu'uy by their |nirenL. Sndi u swyrin iniiV lie neertsiiruiiilly no¬ 
ticed hy t he visitor to \\ likely st mini, am] nu* stidi the pn.^lii writer 
saw ill bis V uiJlh »s he was vvaiiileriiig akaig the biitik nf the Kuliwny 
[^iver. niiviiig mid the jmragnujli hy iiohlsmith* to the effwt ihnt 
no fishes rxei'cisie eare over their jin'^geny, he was i|iiite nnpii^atred 
fur sill'll u Ilia hi festal i nil of parental inten^t, iiiiil, indeerL ii was 
seiiii!. time la^fure lie ri.HXpgnii^eii the nature of the pimnonsenoii. A 
bhn k riond was iiiJiiiirviit near t!ie npt^wite liuiik. which wjis slowly 
moving tmvard tiie inuhlle of the .■^lrt^anl. It was iit Jirdt tunjcctured 



Fcq.. —.linlrurni’ ACl4''f tlrnt). 


to lie a lot of tadpoles, hijl as it nppimehed it large catfish liocmnie 
distinguish a hie in I he iniiist of smalL hhick wrigglers, wLticli 
were at Insl m'ugniKt^d as yfiling catfislire. The swiinn saaiusl to 
revolve round the large fish* someliimr^ almwt snrmuiiditig him and 
then miissi^i] hy the side. For more than an liour the slow iiiuvetii«nt 
froTii tlie Unik to midst ream was obst-rvecL when olln^r interests led 
the youth awiiy, niicl lie left the swarm to itself* 

ilie same siviinuing is |practict*d hy the fish m an aijuaritim* as the 
writer has oliserved. More prulongetl nliser vat ions wen* made and 
reiiirded hy Sniilli and Harivm: 

TliD ver>' yonii[; were a Isa taken Into the nunitLs at the imnenlH anil hlowti 
nut. iffi|rt*£‘]pllr tlufc^e whlrli Jmiiue Keiuiniliil fmin the main tipl anil were fnnml 
111 the Mjual anil faHlIanait. Tim ttH UnIi wtiulil take In ii ueaUhfill ut try au>l 
jjartleli^, mal them for t\ mouii'Jfct, jsihI es|tol ttkeni ivSth some forw. 

After tlii^ y^niiJK hetaiii to swim ami ta'K-niue KeinmktnI. the iMjreuta etPiitliiued to 
Hiwk tlioai In auJ moutli tla-m. mnU as MiiliHisiueutlj ilevdolieiU dSU nut nlw^aya 
hlckw them oat. 
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All Intprwtiiiji IniW of llip pnrents mure pKiuvSfilly ilip iiioU\ oUf^ervefi inir- 
fciii; ilw* first fi'w d«y» iifit‘r tmti-lidig nihl sllrriiiji; i>f thi^ in:Liis**4 

of yotitkif hy uii^ns tif (>ih liitrlM^Ls. Willi Uwdr idilu on lliu iNhltom, tiM* tiM 
:ip|ir4Hii'lLi*il tliu tunierrt wljpiv tlip ^vorc- liMDkt?^! hinI, wUh Hit* tinrind^t uU 
fonviin] El Eld Ik'^xiHl tlioy kMu-lieil ikf Iwdtojii, tliortiHgtily ns,d- 

Int^rri ilK* of fry, hriiitfiri}: ttii' liiilii IdnnlA to iho Kurfrtirp. TIiIh 

act waiJ^ RjfiiiJilly reiK^iiliMl jj^^vonil lUm-^ Ui ijuitk mu've^IhiIi, Tiw Hire of tlw-* 
yEllinji liiaiy Ih* iuilit to bJire wlit^Ei ilit*y ^K-i^nn tu kwIui friKdy, [LLtlHni^^li 

tllP pun.^ist^i to jtLort' ^HcItlMb^ wboil llli* nltoikphlSlt initironPliiHl tlio 

aijniirluTii froTB nur. 

Tlii^ ttftiT fiile i>f tlic lirtioil of snnip nf Uio roiidhiouA 

nriil nCTridi'iits whidi lli« piitli iif yiRiii^r oiid itulk-iiti^ wUy 

tlio Tiiind>iT of utliih fi-:hL^ doL«i tiot vwn' nitnv friiin yifiir to yonr in 
!-:|iin‘ i4 thi* iiiimeTk^f oumlM-r of mid progfiiy vipkliHl Uy n 

lElOthlT 

WHiPii !■; ibkyi* olil itlHtnX of like fry woro rotumvod from tbp aquiirSmii 

to rolioTo oniH-dliti!. rtikd pin owl \n a Ijnti.'blnii Inmjtli ntioL uk M oiiitiloyi*!! for 
HalTiHPia mill irmuL For soiir^ iiEikimwEi ^ 1 luw^ l.tnni of tlnve illwl iliiriiif^ tlio 
first ibroft ila>X Tbo ollkrn« Hurvlvwl ivUli I Si tie or no mtnl utl- MlU on Nmnl. 

Tlio fry’ irlilrll lirft vi Ilb ttulr jiurmls wiiitliimN,! liouJlby^ but Efttplr eiteiji- 
iitr stwiinij ik.i-rii^nMHl Tburo IioIeii: ito way for tln*m to ritkiS n i lni^Ei'ly 

w'ovrn wire s^’ti‘i-1] |HA*tnilli4^ liirnnds fn»iu tlio oitorSor. it nius fiUMpoi.-twl Tlwt 
ibo old fish wrrp c^tiUK thi-lr yEjunit, llbmi^ik Tliny wrro foil nt siiiitabTi- 

IfiteiTHlH; Tliny i\iw kt!|pt uinliT olo.-^^- nlJ^n cLTlou iltirJiiEr ibo lUiy, timl wen- 
ti> Sm‘ nnul of mautliluif tlie fry, iimn* tin* wonkor ones—» iuildt 

wbldi nt Ibl* jew-iiied nniiet.™Miry. Tlioy ffWtnPiitSy to follovv 

lelenirrly n fr>'. suck it In tYm^ir innultn tetnlti It for n vrM]h\ nml tijeo nx\»,A It, 
MirikBdInnti imly to ositittire It nRuln, Tbore whk no sol h r purstiLt uf tlio fry, 
null llip Iriiiiotit:^' lo IH" to Jililt Ibouj ouL Tu «kur or two IntfOinc'eSn 

however, St 4 i|i-iioikri‘fl tlint fry tiikni Into tliu luontli were not lll-iemtwl tin* 
fowJln^r Instin’ct fM?wjtnl]m ]Fiiniiiii^iinl to tlie iiurf^iitnl hi^llneL Aflnr alJ tlm 
fry wRIeli Imd Iw^'n trft wllii tindr liiifinitw Imil ^ILMl|)|^'^l^wl—lu nUmt sls 
Eiftur hntoLlujr—3H ftiuo tlie irotiKk w+ ro rilaii'wl hi tin* Ekiiuiirlmik om* eYrnlti^, 
EfciTril only 2 of tlitwr- Timl HitrvlvtAl ou the folhi^w hijc iLHirulniL 

t.lurlii},^ the entire jterloil rfpu*ml hy tht^se olisi*rvm hni?E llv+^r eieuI wm? 
r«S ri^^jhirly lo Ujo tmwKt nml nl no ifiuk* pIUI iln*lr ii|PS>etlti^ fnlL Theri? 

wns upiJiirimtly no tsuterfereinie n Erh i1i%!Liitltlon, or doMiirv of ihe a^nutdifiKn^ 
PTuch iiH iiHK iH?eii i^tiiKvrvwl In wine tktlii*r wit fishes, nt hjilMEieli oalH?s of mwn 
were rt^mhly likKfc-^tksl ilurlns llie entire ihne the fii^h tvert^ iiinler iPtrsiTpalluii. 

FtM^UlMNK'^, tkR tlOFTH ANU ^lIDhtA] AMERICAN C ATt IS 111:i1, 

iriidi likij! llic XfH'lli Ariierinifi i^Af fishes nrc iiiosl *)f t1h>-e of Hfmtb 
nnil Middio Auu-ritit, but they have only six bnrtiels instead of fdgliL 
the missing ones Indng ilie nasal: as in the Atiieiurines, however, 
llieir nostrils ai^^ remote and not dust* logt^llior ns in the TitehiHnriiiiw- 
The attitude of tlie parents to the young lUiiEing the ritueh>dint?s Is 
utiknowm in must hut it is prtilnibly niialogons to that previilrnl 

among the North AiiKTicito fishes* TIrmh? is, hfjwcA^er, a nemnrkable 
deviation from (Jie latter tjitd doubLlefis from its i^^lotivK of tlie 2 ?ub- 


PARIAN TAlx CAKE AMUNCi FBKSH-WATKE 44U 

' fjimily in oni^ Un* i-ofiimcMt htigrv uf Yudiitan. Sir. 

K. W. Xt4!44ifi t>f thi^ Hsli tiiiiiioi.1 in Vumhin, 

unrf it was Isiter fiitmil by EvprniJinp an4 (inklslM}r«nigli that tin; sjm^- 
nes wflh nhkriowh, arid llipy cynsi4|iii*iilly dtistrrilMHl it M new' (in 



Fio, Jtl,—H i# ctf VnfAldu (a* A^i^r unn! 

U>IK). railing it Pan^rhj^nf^km 7i€lmniL The iic'^xinipanring fifnirt^ 
w ill |[jivp nn idi-a uf w liiit it lintsks like*. li a It'ii^h of n fwl 

tn 18 iiirlii^. Two of tlio lUiik'S f>htainf>il by NiOniiii had lii Mieir 
niiiiiLb^^, ijiict in ind 1 ^^^^ haviii|r no 1 ^ 2 ^ than widl-devt.4i>jjcKJ 
ani^s. a ml ihr ntbpr a ont\ 

i^AhT-WATm CATFISUES* mi T-VCfllMt IllS 

While mojit of the cstfishi^s mt? inhnlHlanls uf the fivish wafen ii 
fev^' have aitA.H}mnicMl 3 iital theinselvisii lo life! in the and aiuuug 
siieh 31 re the TarhiHiiriiu^ or Ariiiies^ nitfetly nnlled 
!^3t euttidier The chief of thci^^are demlerigraiiA^ 
fill with ftjmiwmitivelv" t?-niali. iKatiy, ^‘nniH 

Ittivd head iind six hiirlMdsi tlio anterior and poHie- 
rior iioritrih are elose ttigi4lier. Wbnt is C5*|>*>oially 
nMniirkublf^ however, ts llie fact tlml of rinist 
cies the feiiiale lay-^ hirgfp eggs the size of a small 
maride which, after k>emiihiiin[u ari^ taken by n 
ijiide into Ills innuth and kept there tintil they are 
Jiiitrherl. Wld!i^ FU<rh Ik iJie fuse for nK>st sjjecies, 
hiwever* it is not so for all, for sevenil are said tn oviposit on the 
groiiiut and leave the I hi're to lie canal for by the males* while 

oiii! {{Mhwhtkj/^ or /c/m) luis Ix^n dtwlareil to 

ovovivipahrms^ this is tiie most northern of these dslics and (xaai* . 
sionallj* wunders up to Cape Cixb 

TEE£ CAaHIEKS. 

WliGn the hreCfling i=e^son has ftrrivcfl the female gives evidence 
of il by an increased fnllnefes of the Ix^lly. which h the result of tlie 
enhiTEemeni of matiiring or matured eggs. The ovaries are in a 



riw. m.—Thp lltucr? 
ir^M0rAvKF(|i<i^ 
Mviff) bAtchln^ 4Tff- 
AtEL<f Kvrniu.uii uad 
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nenrJy s>mim4i is^hI |suir* uriil utv esSHti^ni ov iIrvel«|HNLl m fibniit 
thi-oc* mHs. Ai.raitIiEi^ in Wytimn^ lUv '^nrt^ nrniii^cil ill ihrw 

sioiK^ to tliiw ^iurtvs^ivt* broods^ and pnsliribly in Im? 

ilisi liiir^^l in tliw y<*i\rs. h\ thn ft^iiutlo nf <*m' s|>nc'ics, 

IS iiidif^ iln-iiiultiru iiseiisiiiml ” lliiw-fiiiirllis of mi inch in 

dijiiiiHcr" uiid lliOric of die ^^ind /nno Oiit!' full ills ivhilc dsuf^e 
uf the diird were very ininiiTe—'' uIkjiiI unc^sixleenlli of iiii iiieli/' 
I'liriicr foniut in eih rmikn dim Llic were ulwjiil sis 

hir^,' Kis ur snmil eliemi'^,'* llsuse of the like 

iisedinni-si/iHl niid tlie hTiinlh^l like nilnnle orunuJe?’-” The 

f^lze of the vnries mure or witii die ispecu*s sinil with 

11 le ii ^'eragt size of t he spetri cs. Th use of (1 le ci )TS i n h m i Ui rge I uigi^^ u f I he 
Areiiitiiic Hepnhlic l/ifrUtfft ipr hiive a dittin- 

oter of 17 or millimeters {thrLH^foiiilhs of sin iiieli). 

Ttii' ininilM^r of nisitiiii^ tiitfers cunsidcmhly. but, as would 

mitisndly l)e exiMi-ted, tire never in liirgr^ niindM.‘r, sih fishes" pu- 
Wynmii fmitnl " lietwiHiis twenty and thirty"' in the iiioulli uf each 
iimle- lie ulst^TViH], burner found twelve in une ipf his feiiiulL^ 
while ill tlie iiiondi uf mii<! iiiaie lie fuiiiiil ten and from that uf an¬ 
other 'thirteen wen^ simken uni.*- In the opinion of I'nrniT* sind 
npparently uf IVyiiiBin n dust' relati<in esist.s Iw^twi^^n the nitiiilxH'' 
of vvhidi eome tu imilnriiy at ji ^iveii time mnl the niimlx^r 

which the male I'aii mny in ld&? iiiuutli.*' 

AE-eurdirig lo Day. tiuwever, "‘in the female orpins^ of LHNsoration 
the seem to thuiiie lu iiiLtkirily' in hatches of iHH'hajj^ lifty Eit a 
dine,*' hilt he*^' fuiiiid iiiaiiy males of the ^reinis ur 

"‘ami also of 0:!ttr{^//rtu{fxtjK with from lifti'i'ii to twenty vfXi^ in their 
month^i." This irurLeatemition tx^rtaiitily ni]nireH verilii^atiom IXaiSjt- 
hsri the nninljer uf imitnred varit's with size as well as siwcies. 

h may 1 >p alsu tluiL the niinilH'r of eir|^ in die monlb uf a intile may 
Ik' no ef^rtain eriteriuii of the iiiimlx>r in a given female, ^^"yniaiu 
for instanm in the mat^ uf eggs with which the month ' wsis (illivh 

tK'casupnally fnnini die eggs, rsiiviy mure than one ur two* of im- 
eviher sp^leJes^,'^ The only tvay, lu* lliuiiglit. in Avliidi the pref^mre uf 
die eN^’eptiousil eggs iHiiild In* accumiLed fi>r ” is by the sii[>posidon 
dud while feeding the eggs sin* ilisgurgtHl. and as tln^sip tishe^ art' 
gn^garions in their lisihits, w'hen (lie ova sire reimvend die stniy egg 
uf (mother sajjeeicai may lie intnuliureil iidu the month innrmg diuse 
wdneh Tssdiirsilly la*long diere.'^ It is, fsowever. improbable tlnit the 
iimie fee^-ls while die eggs iiiii licing hnteiiini or that he disgurge?ii 
them. 

Til ^^^lmc eases, at least, sjieejal prui'ision ap|jears to Ik* made liy the 
feiiiiik* to rtx^eive the eiiiit1e<l eggs. Day fouiul, **uJi e?caiiiiiLing the 


cta^aprrer^pppm tpf tnusi lUitJsurH. 
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iDiifniiiiiitUm <»f the Vi'iiliiil lins. lUofi* of lli« femialpn npjK'iiKfJ to U; 
larger ibnii those of l!ic iimlcs:” fiirtJier, "tlw'si? rays w*■r^^ thick* 
cned liy ti deposit of fat, while tlie iimeitnoiit one liioi )i large pad 
nttaohed to its jxwterioi' edge." lie therefore assn died that " tiu’se 
fins curi Iw expanded into n enplike ,Kin'fi*(?e, the use of wixieh may Ih‘ 
lo !■<?«■ ive I lie eggst as eittrutleil. which muy l>e vivified there by the 
male.’* 

«Km ns the eggs are extruded Ijy the female and fertilizet;!, they 
Hie taken hy n mail', hut wbetlier from the ventral imach improvised 
hy the feiiiale or fmin the uixm water is imknoWft. In the month 
they are prohably relaitieil until they are hatchi'il ami the fry pptv 
pareil to take care of themselves. The interior of the month is 
enpacious and the oral rnvity separated fronr the stonifloh by the 
csi.ijdiLigus, which exereises the fnnation of h sphincter nnd confincii 
ttiG eggs ami fry lu the ciivity. Wjunan, however, foiiiirf “ in one 
in''Tflnw*. besides some nearly uiuture ftetnses contained in the iiunith, 
two or three wtjre stjueerA'd Hpparently frotri the stomach, but not 








tin. HL—A m^turu CoclttaOl iiatuml MluHtt » t'fltilflh 

Taj ti Linrinu, AftH WlttaJui. 


^my murks of 
violc'iiee fir of thv tic- 
tion erf tbt^ gastric 
Juice." AVyimin nnt- 
timlly nwiiiiiLH:) that 
it is iimbiibie tliut 
thi^ fuijfiLl thoir^vay 
into tluil htsl 
lifter dr a ill in eDnsf:- 
ijilencc of the i\dtiSLS" 

liofi of the sjjliinrtrr^ which >^i^puriites tin- mvitieri of the liioiitli untl 
the stomach."" 

Ilie tnirniHir nf carriiHj lij the nial^s varici? lift ween eight or 
ten liiiil forty or Why* Wytnaii ffniiid between twenty and thirty. 

moil til II mi Urtmchial cavity were very inurh distended, itjimd- 
itig out and disiorting the wIioJc liyokl nnd hninchiostegal n^gion. 
Wonie irf the i ggs men [laHially protruded from Llio nioutli'' in one 
frf Wymnirs hs 1 ie?k But. w ith the eswpticji^ just noted* “ no young 
la-were fonml in the stomach. aUlioiigh the moulli was erammed 
lo its fullissl eapnt-ily.^ 

*l 1 ie length of time during which the eggs are retained within the 
month is unknown* hut it tmist lie eoijsidenible. Before the pi^rhai 
fif nviposition both 111311*^1 and females in India '‘‘arc said to lie iso 
fat that the curry made witli them resembles that macle with pork, 
l>[it after svviinmiiig about for a few* davK w ith llieir mouths full of 
cgg?i/' the males liecoiiie, ncconling to Boakts dry and insipid."" 
J“iventiially tliey may lurcoiue quite emaciated. Boake llmnght that 
the uvjgerous stage lasted for *^0 i>erii>d of some Perhaps 
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the \n^t evitknce m tii iivigi^ruuis piTPid lilts Ix’pii fiirfibhcHl hy 
tliv .Vf hiftbftn i>r w spcH^nc^ vory sliiinclHSit iii wiith- 

eni BfniziL wluTi? it h krmwn its tJii* II. i^nji FlKTMig ( 18 SD) 

lelLs thiit in ilie Rio Gniiide do Sul ibe ttpiiwiiiiig m Or* kle 

j-pring^ nnd sumtiietr—tluit lit during Xovetidwir, and Jnii- 

iiury. The eggs of this siieoies, hy the ^tiy^ luire lieeii lireljired to hi* 
ihe largci^t of any kncpTin Tel™t, Iwing about Lhree-fourt]m of an 
inch ( IT or 18 milliiuRtrjv) in dianleter* 

But^ alt hough imv^t of the Taehisurines arc probably orul egg ear- 
T^iPT^ nil ini* not .sOi c«ie making u iieeuliar kint] of nc?tt niid aiiotJier 
iK^ing tlrclareil to Ik' vivi|>BroiiiT. 

A FRESn-WATER TArIXl^^ntJNfL 







The northern Auslrftlimi fish gcnemlly known as Jiwa 
hut which some miKkni S 3 >tpmrtti^ 1 ^^ would cull 

in it titel 
Tiiaker. but makes a 
nest <lifferent fnirii 
I hose prepared hy the 
glanis and the Anieri- 
ctui i?jilfi.du.'^ 

like si^ecies an ju- 
habitant of the Ilimti'r 
River, Riehuumd Riv- 
Bt^yne^and 
the Inst that 
Semcin fcmnil it in 
abundauf'e and first 
notirefl nesting hub- 
ita By the English 
ccilonist^ it is ealled 
jvwfisli^ and by the 
unlive blacks Indln. 
Liasniudi as jewfish is 
bcdttT known in emi¬ 
nent inn with several 
other fishes* bolla may 
be adVfXntRgeoiisly 
usi*fL The dsh has 
thi" general apm^ar- 
Aiu.r^ fiiinilmr 

.sort cnifi^iies nml sletult'r fresh-wntor tfltiifitivs ctf America, hot the 
iipfKT Kiirfacc of the head or i^n^ue from the interorhitnl rt'irlon 
Imekwnixl i& thickly sprloMed will) tine bcud-like ^uiiulatious. 



PABF-STAL CARE A MONO t'RtW f I - W ATER FISUES. 45<} 

Th« rolor in iitiifurtii jiltovf And silvery on ilir Tt 

n^Aohii^it « sixc* of nlMOit 1^ iiidu'.-i, IIh rnwiiiip in'cnSiitriliL'i* liave Itoen 
d(?sfrlljc*l l*y KichiiRl nStmion in his work ontitScd *' I n the Austral inn 
tJush ” ( IsW, p. liX’.). 

Tho iHillti w'fta lutiiui bv Scmon tn resort to ‘’iiiit. anndy^ nnd stony 

pnrtM"" of i\i^ riVLU% muhiv a piis^ltig ciiiTinit.'" lo ^i>awii. In 

iriwh iiL Au^iit^t—lliat ii^ in early sprliifi m iiortli^?rji Aii-trii- 

liii_S(*iiiuii ^ fniiJiJ liglil-tfiilnrtTl nf silMHit a yard 

•K;rottk^ On ka^kiii^^ mom dot^dy hr "■nflru nntiml a fisli rwirniiiiiig 
.i1k>iiI i]i.^i(]r this and* as il sst?4'riiwl, tK-rtipir<l vc\xh a work af im- 
pi»rtaiiee, ( hi rxa mining I lid ring iUself, wlikli has a limadlh nf nlnml 
eight iiidius."" In? found that its Trglit whn- was ^ due to rite r^unnval of 
all stones* iitrgr and sinalL from iUi^iirfaw% lliry hwd carrfiiny 
rarriw] iuto llie iniuT circle* so that the hi irrtjiiriding ring •^Irnws tho 
gleaming wfiite saiul of ihv ricor hari* of every' (ndAile. Tlio ring 
-liiivia 111! other [Hi-uliarity. fite iniuT eirdt^" however, eseitesl his 
Interest, At the Utp he found sineriil layers of big stnms^ among 
which luslhiiig was to \v iliH?<ivelx*<h wen* suciH!e<led by a jui.t- 

of sjnall [jebhies ntul eoaiv*‘ river sand^ l^ciieatli which followiHl 
the tasmtimiL river grouiKh At first ^Sernim W'asiinalile lo fim;! egga in 
liny of lliese luyers, tlunigh ho doi^ly exainineil them, Ohsi rvation 
tlirniigli the rapidly ilowing waiter was* however* far from easy* anil 
iKOiig sure that Ibis was the de[Josiiorv of the eggs* lie further in vesli> 
giiled |Ih« mutter. He look out a part of the gmveb eleiincd it fn.nn 
S 5 iiid hy passing it ihmngh a strainer* ami thus ftniml iiunaTocis stmill 
rggii—sinull iu i’OTtiparh«>n with the eggs of the egg currier^^ bnl hirge 
in eomparisfiTi ivith those of iimst fisltcs. Tiicy Inni a diameter <»f 
alhiiit one-eigh(h of an ineb, and were ssurroiimled by a “^‘olifc^ly fit¬ 
ting lepimenb^’* 

Tiic niamirr in wdiidi the nest thus oiiserved is iniule lias been 
iwjil III lied at length by Semnn : 

Wliciji ilnpoAltlo^ Us anil liuUUinc Ita nest, Um* ftwh inHs+ to work In ihi- 
rulEioTtiiit ivav- H Ik^kIti^ nn^l^iarnk^ ji l^ilUln;: iiEaait liitEf a ynrU In nrvUr 
lurtslHt hk|f of ^iri*l niH! rim nil jieliblesK iLomiikf which U iIeiK»slts the ximiviip 
w'bJcn is iaHlJiinly xnlUeil hy lla? |imk». After iIiJh tt Lin ihc il-W hy stw- 

erul luyerw of t»li^er stoiics, ihereliy nnwi-allii^ tN™ froai Im^Iiik wiu-ilanl away 
hy the atnrtim or In'lia; i'arrhHl ofT hy wrtler-hlrilrf fiiTkil «f ihia ktoit of i^avian* 
fir hyauiniiuntia UttJu Ttr> material for HiIh aefeasivo struelurv Jr ilericed 

fn>iLi the iilMkve-aienthiiaifl Hia:, wh^eh then^tiy IjetMiaa^i [levoEil of all atotii^ aiiit 
alenni-H IwiKtilEy in HTLeHith pirlj kkf w'hite smul. It tR w^mujerful la i»|iw.Tvo 
like aceuna-y of tht* ttsli'a ham 11 work aiiU the iw^rfect eln-lc ihi^TllRN;! hy tln' 
riJijf. So fiir iia 1 HCtv iJie Hsh iia>viil lla^ hl^^r abiiU'S hy rushliiji: ilkeiu 

iilotil^ wUli Ita IM. 

Tlie w'hn^le aJTaSr sl3i>ws a v^ry eleiiT rtrl*ntina'iueaL ibe esjjs tlinii helniyr iveU 
jihie]L|i>cL from eneniltn, well verirnfitrtl hy the tTirniTir ami even jm»ti"i'ted rtj^aUirit 
be! as hiail-etlifleit (wove In emn? ef a ihw iifljelil IIuimII* 
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srprasEH viviPAin>i'S c-ATrisijikH;, 

llpsitlea tUe mo mml&i i^f for tlii" ]>rogeiiY flIr£'At!3" noiicetl. it 
liEi-s olfiinuul thdt ih^rv it» a thml kirirl of proviselion for ihv: Timng 

by alt orifl of llu> Aiutriirtiii TEioliisurim^s;. lCvi?Tinanii iinil Ibu'- 
tuii Ihiuu diirin^r a visit to tlifl HO'eaiU(xl Iiiilkii Riv&r i>f Florida in 
lBb(k 'Mvc?rvi tt)iivin™P" Unit Uit> Stfu mifisb, ktinwii ns 

** is uvov’kvi|jiircHa5v"' Tlu^y tlut, “ iit-curdiii^ to llu* trsit- 

iijony of cojiijX'trnt ubtfervers miioiiff thv Indian Uivtr jishninm ntni 
dt^aliins the adtUl fi!iiialrsi of ibis cntb.Hh ;in* found Jilknl with wtdl- 
dovi4D|M‘(l young im ihiroTi, ratb rollin] iqa in a lisUl iind tbt* balls 
roimeetiM;! in n long string*” In the uj/miuii of Ri ennmm jimi (Jnlds- 
tponnigb , “ ubije Uie iw4ifik-ul ik^i i]itSim la n tritio funlty* 

the tiviiloTiee jioiiHs wry strongly toward tlio ovoviviparity of the -s<?a 
Ofttfiiib-” 

It is ixxsHjIkle^ however* ttnil tlie Iiidiitn river liMhemien and deni- 





ers ” eon fused Lbr <^inti?iit-s of the uUlomen and the mouth, C\*rtaiii 
it is i\ml males of lUe Gulcic/iGr^H or earry 

eggs willdii tbeir iiiutitLs, 

Anotber siipjK)s%nl viviparons (ittiisb Ls an inbiddtant of Hniuh 
Atoerirtin rivet's. It i^ the laa-kii, detdart<l by ]L T1 Scbonilnirgk 
to Imv "^next to tlie pjrnrucUT the largest fresli-wnter fisb of ^bjiana*” 
It isy utTording to tlmt nutbor (Fishes of British (hiiano, 1, imK 
'“'remnrknbie that the yoiiiig of tJie Initdan am exvbideii froin the 
ovarium into the alHlomen* in whieh stale they miglit be likened to 
the yolk of an egg, in wbieb tlte two sjiet'ks of the eyi^s, the mcaitlu 
and fiijss arev however^ oljst^n’alile. If a hiii-laii Fboiihf In'r taken wlien 
near partiirilioii, in ooriseqnenw of f(‘«r the eggs piOfs tdf/- A Mr. 
flillhouFt' ai;siin?flScdioinbtjrgk ibiit had re[>eate<lly pnt Uie 
eggs in a glass wnter^ wbetv they hatobed tbeiu>Mdv<*si, aiul the young 
apfxnimd with a large yellow protub-ninee on its liteliy Uke the abdo¬ 
men of n cbieken just hatebei;]. Ti^'hen left, to nature, the eg^ am 
batebed in the abdouieti^ and when tbo yo ung arc exoludedH, the^' 
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Fwim in lair^ shoaL4 ovi'r the head of \h^ molhcr. ]ii intsi> of 

th& inbthcr nj^eiiH Iwr mouth, aiul the frv find ii ^iti* reLn.“ai in i\m 

thciniA.'’’ 

If thi-H .^^UiieiiieiH ctnild \wr niliiMl oii^ vivipiirity ’ivovtlil be proved^ 
bin it is iii |eti>-i |Kj^ibli« tluit ilw olitn^rvers, seeiii/^ Ihe out, mu- 
ihmi whul hitd miUy eoiiM' from ihe nioiitli hjtil isHued fmtii 
the nlwbnioii.^ AiiYwnVt (tv xhnt hml found their weiv fmin the 
tiiouUi into '"the thoi'w^ " ‘rtoiihl nni find it ” ii mrait.'’ The 
haB not Ix^^n desrrilM^l ur illnstriiieil in .sneh ix niamici: ii:^ to 
\w intelli^fihb. Mr. C. Tati? Ke^an.of the British Mu.^uim (in UfL}^ 
thinks? tiuit thc^hiudiin s^iuns to tin AriffH^ possibly it is t!ie 
Aiiollier poBsiliElity is? (hat it is rehilesl to or the 
is-jiineas the gi^ointir pinu'lm of the Aoi«7xiris { 

Oiiis i»hjrciion to the hint Jiii^^vition is that the H?v?h of tins hiu-Jau 
is ^lul to 1 n' ‘Sblkhmss bpth in ihr fn^h slate sind when dritN^I: '■ in 
fuet* the "" llesh is s<i much eslt^eined. lhat it is <*onsiflertH| In fie one 
of the ties vYhich 3>ind.s liim who has tmav. tasted it forever to the 
n^jLHon wlieix? it is indigemnns/' On (lie <dher liiirid, ilit^ tli'sh of the 
pirEuba, is iiiiligolil.de mid even dmLgiToiis; in the ivnrtls of 
iiioiiognipher^ E* tirdili -* ii tairne ilo PiniibT tida Imh- 

]je.sada. indigT^sta^ jjeri^tJsii [iii^io com a eoidiniiariin/' As British 
tndaim ladongs tn a iiatinii ciidowri] ^villi scietitiHe invi^tigtitui'S^ we 
may ho|x‘ stmii to know whai ihe hiK-laii really b- 

The lMot<isifl>L or milishetf, of Mujlheni Aii.siraliii liave liet=^ri also 
elainieil to Iw viviparous and they al lca?^t rtiitke provision for I he 
care of their yonng, Tn the rc|HU't t>f the Roysd Coinmlssinn to e?c- 
aiiitiie iiiti) the fisheTiOs iif New 8oiilh WalflLS, it is a^^rted that in t(ie 
fresli-water eatlish {(%>pi4lm/^anh htmhuifm)^ *" as in ituwt if not all 
of die the ova are fertili^etl by the male lisli Ix^fure luaviii^lj 

the b»(1y of the fclualo;^ and Imih sexes ’SiHfin bi unite in the snlise<|Ueiit 
atlenilaiux' mi Ihe nest in whii-li tlic ova are de|josiUHl.'* The intro- 
luission fjf the Sinnen atiiang ^iibiri<ls will In.- new to iebtUyologisL'i 
and [diyffiohjgirits. 

Ell linej while it moy U' imprt,iliiilda tlnit there is vivijwirily in 
Siliirid^ it is not iin|w«Kibh\ anrt tlus?o [xipnlar Indiefs E^liiiukl buid 
ti> a candid investigatitui of the isijbjLa.'L 

EfniU IEIXtS, KTAM aiNES* mAlFliOmNKS, ASO TAflimrmXJ^S 

All the fishes now referrcil to are rxdatod to such a degree as to 
fonn a group billed the family of *Silurkls by ii at lira lists, ft is the 
largest and most coinpnihensive family of the onler of Xeinatogilatlis^ 

In imiHlaT phivxi (I, b mi Siam3iilniri,-fe merely alhiHi's^ tu IIk^ ^yeuiii: n|T- 
sTiHiiii. ulsti-lj MW(tii hi s(>iwi1h jOxut ftlio |>uroatsh xLud In ease «f iJiiTa^cr cuter 
tlie lar^e tbront of tbe motber/' 
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filjoiit ei|rlvt hiiiulmi tx-ipg; known. Tltv farm is tm^t^ nr 

«1oiipit0il iiinl i\w inink iiiikcfi. at jilutes psisting oniy nlnng Hit? 
Iitti'nil liniv llif* ln?iid h fliHM?r nuki^tl In J4nnw? or idiJclHed in ofht'tSj 
hill with lUe opiTciilar uppunitiiii well deirelniXKl, The month p? 
iiortmiL and lisis simple inuxillury hsirbt^s lire conspifriJOiiH: 

Hir dorsiil fin* wlipii drvrl 0 |HML is near the Imutl and has a spints hnt 
ill txinie is ill rofilikHl nr entirely snpprc^iwCHj. CAiinci<leiit willi lliesi:! 
an* certain nsleiilugit:al di a meters %rhidi rveiifnri'f the family value 
of the grDii [>. 

Tlip EiiroxM?a.n speeifts lielong In tile ritibfahiily of Siltiriiirs, wliieli 
jire ilistingiiislird by I hr Hrrnt kngth nf tlie tail iiml niial fin and tin? 
ad van IVII j'Hisitinn i>f tin* anus as well as thu small or atrophie^l dnrsiil 
fin: there i.s no adipose lin. The sjwdes art? txmfined In the Old 
Worlil a I ill an: niimeruiis in iVsialie and Afritian rivers. 

Tlie XorlU Anicrienu sfiecies ivpn^stuit another siihfainily—letnlii- 
riivps—^listinguisheiJ l>y Hie liitKlenile knj^h nf the tail and anal lin^ 
the sniantdian iKKition nf the amis, the well tlevehpiH-d dorsal fin and 
K|>ine, and ihe presemv of an atliptise nr falty fin along the haeJc of 
Hie tail; the liarliels an? eight, in nanilxT. the usual niaxillary and 
diiii kdng snpplenieiited by a fiair of wniall omai dose Ixdiind Hie 
hinder rnwtrils; further tlie two pairs of nostrils art' quite far apart; 
the ]ialate is tncithlessi. (^nltidies of this kind are nearly efnilined tn 
Xortli A merits, ft^w sfK^eies extending inln Central Ameriea mid 
northi astern Asia. Iktween thirty ami forty ottciir in the stminei 
and lakes of AniericaH 

Till* *S«i!th Anierictin and inosL nf the Mexican species an; ckisely 
ruhitrd tn the North Anierieaij, uinl luive Hie siiiiie fimii and fins^ hut 
Hieiv lire only six liarlad^, the nusiil Ixung ulisent: as in thenu however, 
tlie anterior and pnstiTinr pairs of iictslrils aiv far apart. 

The rnariue iittfishes, designated as TadiisiirineH or Aril lies, differ 
ver>' little froTii the pmaaliiig, having eswntiallv the sanie from and 
[ini|Hjrti«ns iis well as firix, hut the two pairs nf nnsirils are dos« 
tngiHlitT, tliere are no nasal barlHds^ lOiil the palate k nniieil with small 
and densely erowiled teeth. Niiineruiis sjjecies inhabit irnpieal seas 
tiear Hie hind, and a few enter frcwU-water stn:*ai3is. 

All iheM" an* i losely relattHl mid thus iniiy I mi hnmgliL together in 
this ci>iineetiom Another stihfamily is more iiisfmit+ 

TJiK iMPBivnisns nr sih^th amurioa. 

Next may lx> notiml SnnHi Anieriran SHurids ( OoradiiiKi), 
r'uilly distingiiishahle sijjM'rfidjilly by Hie existe.net* tif ii single row of 
phiLi's along the sitk^ anti thus si^piiniftal from the «>ther grnuiis of 
the fiiniily tn whieh they lielong as well as fitini the Callichlhyiils, 
with ivhieh they are often cniifminded by the natives of the ctiuntries 
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both inhabit, iht* rnlliolitliTiclH having two rows of platf^ imortock- 
iiig along iho loU-ral liiw. 'lliu Dnrtidiiies iuiVa also tlie branchiai 
fttrertun’s sopofiitt'd la'low by a widt? is^thiiiRs and thv gill ajwrtiirtes 
(?orm*sjK)nfliiigl.v naiTowiHl. Tin* iniv dorsal Jin is well clevelojjed; 
till* anal fill is shuiT; the air bladder is freo in tin* alKloniiiiul cainty. 

Otio of the *¥pia>u*s td thia gruiij>—iJio flailn.‘iiiii hassnr {Dm-nn hm~ 
t'ofHi )—has tong lim-ii fLxddmtted finiii the aicoiint of John iranr<x‘k 
(as ** oiift of lliose fislios wliivU jwssiiss tlmfdngnhir [3ro[wrt? of 
deserting tho water, and tmveiling nvcrlnml. In llwsit tem^slrial ex- 
eiirsioiis large droves of tlu* species iin' fref|nenLly met with during 
very ilry setisotLs for it is only al sndi iKTiods that they hi-p com- 
[lelled to this tlaiig-iitm.s mnrcli, which exposes them as ti prey to so 
Itniiiy and sneh vnrioUH enemies. IVheii the water is leaving the 



pools in which tliey eoiiirnonly resiile, the yarrow " (a sjjecies of 
ihrinvit^ proixibtr A*. miHif-niatuii') and the ronrulheiul tnissar {IIop^ 
hmhyrttntii littf^ndv) “bury (heinscivisi in the iiiiid, while, all the other 
fi.>ihes jMwlsh for ivnnt i>f their tialnrol clemenl or art' picked up by 
rapaciou-s birds, etc. The Ihitheud husnars. on thi* iTontrnry^ simnlta* 
iiooiisly quit the place and iinircli itvcrlorKl in seanji of water, imwi¬ 
ling for II whole night, as ts iisscrteil liy the Indians, in search of their 
idjject.'’ IInm<oeli. hy ex]H*riinctits, ajs'ertaimfJ that ^they will live 
many hours out of water, evtai when exposefl to the suirs myiv’’ 
This etidiirancc is [ironioted by the narrowed gill apertures and the ' 
1‘loseiiess with which the gill covers can be pnssicd to the sides. They 
have also, BiTnrditig to JijIktI. a devi'topinent of sangtnferoils papilla* 
tn the rntestiiiflt canal serving for aerial res[iiration analogous to that 
riolimi ill CatlHithyids but Uws complete, 
an nuc-33 
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ij 4 )n^ ITfcint'^M’k cli^cilM^I llic niovnun^iu tli*' IlndiMuk**! lifls- 
sir i>f iVnit^nira [/Jorait hitnrtfv^kii), A frifinl irifonitwl Wun thsit oh 
MIC! ocjciisifiTi hi* Riitl JiiH fsiiiiih' fcU in with a slrovi? of iljviK* jiiiiiiisibi, 
whkii VTKtry on ihvir inam.-h ov^'r hiinJ lo » liniijrh of th(* l^imeirwuip 
Thfciy \\i*m tnitiu^i'ous tliitt the m-pnxw UlliHi st;vt.‘riil whli 

tIiu&L‘ they picked upr'’ I'heir riicivciiiciit^: ” over hiiid ' luive 
iuPtiipRreii hi uf ^ the iwo-fwled listanL 1'hcy jiro|tH:t them- 

rielvc^ forward on tln^ir nttiis (the sloni pi^cturijl by the 

ela?itir spring of die tail exerted sideway?^^ TJitir prn|;rt^ nearly 
11 ^ 11 iiisiii will leiiiiirety wii1k+ The r^tivjii^ .sciita or bands 
wbicli envelop thidr iKaly mn^i jrjvtitly fucilitnie iheir tiitireli/" Jlaii- 
coek thoii|i^ht. "in the tinitmer of the philw nmliT t!ii' lielly of ^icr- 
[lentii, which iii'c nu^^l ami depri.w^^.Ki:| by a volimtary |>inver. in 
measure jH^rforming the f>(lKV of finU,'^ 

t.'udei' oixlinaiy coiidiLions, the llnthendi aceorflinj[;r to rfainvM:'k, 
fix^pieiil-s fsniy ilie waiter ^rf ptKilr-i lake^ and riverv^ Jives l>y 
Midi on T and on ut|uatic iiasect?^, and jn'ows to alKnit jt fiM>t in len 
Xo ilrtails of the (Hajrl^hi|a iiml pnii^ntal sniy Domdine have 

lieen jniblished. AM lliut ts known h what 1-fanccH‘k (lias tuhl. 

Roth ■* of the ^pi*cit^ of KematoipMlhs w bleh hr nothnal as " fiperieR 
of ho^Mir*'—the /Mtfift arni " mat be a iv^ilur neM ; ” 

the nest of the is made "td Icoves''^ while that of tlie //o/ifo* 

HttrjfiiM is iiiiiiht" id "" the ativ laiil " in a llatteneii ebisler,” 

ami (*4aveec4l ‘"over niijst nm^fiilly,” Like the I'oiimituMviL tlie Ihit- 
heads "lay their oidy in wet weather.'' Aftei'wards the |.3ureitis 
are said lo^rrimtin by the sifir of tlie nest till ihe spaw^n its hailrlaHk’’ 
It hsm espi^eially at^stTled that ” Uith the imile itnd female ” nhare 
in ynitrdin^ the nwl, " steadily iiattchin^ tlie ^patwii aim! eonraigeouidy 
attoeking any aift^aihot*” 

THE lEAAIi OK Kt.EITHir rM,rrESll. 

Alnii^t all the ineiiilaa'S td ihe Xeiiiaitogtialh oFiler have stout dor¬ 
sal and {lectural spines, hut lire tdetarical eatJislu like either eleetrical 
tishes, isentindy deprivvil of spiiu^ or dermal amiiitmv* of any kind; 
its ekfetrieril haiElery iv^phuii's all ^--neli |in^(i*etive f|i‘vii*es and is nit>rii‘ 
lhain II coni|>ei]Ntiory Hidj^titute, The fniiiUy MahipteriiridH*® hfis 
Imtii prtj[ni7ied for it. The ksly and head are entirely naked anil 
nnarsiKsl, the motitli is terndnab the burlH'U are like those of the 
typiriil taitlisJies, :i trite dtirsHl [in rs wanting but tlien^ ai 1ttrp‘ a^li“ 
pose on ihe l>nrk of tin- lail far Ixdiind, the [lectoruls are hiteral and 
imanited. anil the ventnds siibrnedhiti. 


^Tlh‘ |(tih|iiT iuiine laf Mfi]a|iteruritl:i- Ton»edliilibe. tS^ei- Pm^ U, tf. XaL 
UuB.. XXV1, ENXl. (a*T. ISIS, 
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TIh' chictru^l iir d^trie c*ii«lisli is t\m only j^^nonally m-ogiiiKiHl 
spct»U‘s of tiio fiiinir 3 \ EililiULi^h isev4i?nil Ufimiinil h«vo U-cn 

pr<»pi>^l fnun tinu* in ihuu. Atmthor numo by vvhith It in known is 
raiuil. nni-iii'<1^ or This nwoto* by wliieh iL L> gttnerully kiinwn 

tn thi^ Anih BsliLTiiiini of E^^ypu inoiiius lliiiTuJt^r, iiiitl tliUH thr* nntivps 
liuvij llit^ Ksli wilh tlie jihf^noTiionon et>iin:ii|f'iit with the 

elTcri wbif^li Knn^[MrollS iuiiii'ulo in tliy nmno (ole^^tric riitJl^h) which 
they hiivi! ^veiL ibiasl i>: iiti cXi.-clh'nt nuiiie, niut that will Ikt iisih) 
hon% 

Tlif^ rnrtd is iinloo^l i^pet^inllv^ notcworUiy nn m-cnuiit t>f Uw^ nonark- 
able ilcvHopnieist of I he elt^tirinil und fimelioio An iinH- 

viJiiJil no loup^r iliati n himiiV length I'lui give i[nitH n iliH4ignH'ablo 
>lH>f‘k, an ihi> present writer am ti'stifv from jM^rstninl esporieiii’e. 

Ih>||i tile (liriHior jintl some of the kLH?in^i>- hiivlikg reecivet] stmng 
etcrtrieal nhiH^ks fiuiii airiiparwtlvely KijiJtll ” fishes hi the nf|iuirui of 
tho EgyfjMiin Ztjologlcial ( turEioiis^ nut ** to eX|ierienco how 

powerful a sluH'k the Inrgt^ Ksh conh[ give/* 



Fjij. S 5t>^JlatfiJ i\t plcdrlc miJliili y cl^lr-li'4L« |. AfE^'r 


In I he Won Is of Friiseh tJie nniil nr I }e lungs 

tu (iiiile II rlifFen'nt tutegi^ry fruui other eln lritr liHhes"' tmrtK- 
^erse seetinn of the whole fish sliows die flilTerenee nt oneo. Tlie ImwH" 
of the nnioinl Ls enveJoj>fii:l in a ver^' thick eli^elrk: skin, constituting 
one eks^tric cirgam* MuE^nlar tii^siip is innvlieri' fleticient, oilier Jiisto- 
loginii eleinents must ihert^fort* Inive fiiriiislieii the ituileriitt fnv the 
electrif plotes. which are parknl very dose in the lozenge-sliEijHd im¬ 
part iiiei its of tlie ski 11 .^ 

Ill lEiore iletniL Francis (rotdi (in exphtinn! the slniclnre of 

the eh^'lriciil organ: 

It Is ^Ematnl til file Nktn eiK-JoHlau tHe i/rtifi|e \mly nt tlio firiti, a ml brt« a Oetiii- 
itfnl nml ehnmelcrlfitle iieiH-nruiHx^ wljcn seeu Kn loIrruTPCMipEe ttn'tlaiiR Kaeii 
lOlrin oni^^EHtH nf rown uf i-i KtinaiTtiiieiitK^ a eh) iiicli ^xmirartuierLt lui f- kIuth: 
nttiwait It a laHTulJar |>ruhii|>la^ile ^hn\»i] Uti- n |+i*hjire kmr, witli a iimj^^'t' 
hij; xOilk lUi ItHii'^iuilal HEde. xVamn c-clereneU ^loiarmrttm-ah aiel eiid, iii'i'imlEnif 
to tlje re^vEit wtirk of inslknvIiKH hi rbe stalk nf eacJi By titt•^^e ueneH 

nerviins liiiriiilH>3t earn t«ir|i rli*' orpan; tlie urrlvnl of mih at tlie 

lU'rre lenallaitloriH a iUnle nf aenvlt^r wltlek Is lau^w-lnteil wltli lltt^ di‘i’eb 

npraeiit of ek.a.'tniiiL^ilve i <if i^oiiHEikrrnkle Intensity i'^in.'^tlEathi)^ tln^ oriiHH 

tttKKrk. Tlie shuek Js an lutiinne i.^irri^Ht trnvcrsiutE tlte wi*ulo orj-iiii fruai h^ml la 
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iisll mill ri-^turuitif: IbnJii^Sli tl»tf rtirroDii4iii>?s; It *i]ii 2 in fljHli in ttii- tw-kli- 

IjrirtkiMMl CLiHl mil [HI fi4t hy iiLELn, vr\wn Tin- liniid Ik imir Mk- tut n 

siiuirt wluK'k mu'hliii; np litt* JirTniN Ih tin* hInpiiIHith. 

I'lik* i^;'di 4 't(!r fur fuiilK^r infoiTimlioii iiiiiy fiml it in the Articles fm 
"■ Tin* i‘h‘flrk- of stui Nile/" Is^V l*i tiolelu in tlae r*rirKH>*nl- 

11!;;^ of t!ie UnyLil Iiisthiilion of (iruaL Bril;iin Uw Miirdi ITt ISUJI 
(voL |i|>- 114^1 in)* 

Tli»‘ mini liii< El nni'^ Afrini iinH < 14 * 1411 *^ not wily t|i 

ihc Nili?- lint in tke ntluA’ ^^r4r!it rivni>» the iimi I In* Ni^^ei'. 

iiiiiny i-jvhiIUt imervoninfE streums. 

In 11 siuin of nuLure llie ni!n:l nttnms u troiifiiilmible length, 
iiniiiiUy uh fnndi um il Iml in Tinihiei- and Litpabk* of i\!<|imdi|Hioii 
wlii'tL tliaii a bnit Af<'nrtJin;r Forlnfe^t iinliviihialii in cou- 

ihiiNl i|narlei>' or linitivity Hnircety ww ^inw^ uf thi>K^ in 

lliu Ijvs.-riKMd Mn,*H?iii3i'- :iiH>nl t» nr J indite l»n^—Jiavi* rsimly* 
ElKni^h ill ttNiadlrin lieEiltb* gi^ov^'n nineli iifU-r tlieir a rr I vail/" Tins 
tin.' pn-^rnt nrinT haw in iiii iii|nurinin in LiveriMud was Jess 
llinti 8 iiu^hes Iniij^, In llit* uqnaria of the E^^ypliiin Zoolu^t^il 
t tardens, huwcviT» the ilins-tur ii 3 [K>rtetJ ( BK)n^ p. i?7) that sj:K*4:*imeiifl 
'* inerea.seil in litn^h tuid liarin^ tlidr J^Tny in eaptivnty*'’ (Ine 

which died hi Februnn\ htnl cittniiaftl n leriffEh of ITr^ indira 

and u weight of over jxaindfi after having liA’crl nearly 

two ran rs fsirn^' ApHU IWi) in the ai|inminii. 

‘ A tiutnlw'rof grwd oljs^^rvalion^' were tiniile on indiviilualfi living in 
the LivrTi><:Mr>] Mns<?nn]^ by lh\ El. O* h'nrlH‘54^ iiiiil [jiihli^hGil in the 
Bulletin (1. j>p "Ift, 20). Thci^^ we freely dmw upon. For the most 
time ujkI ‘'when in good health tlie rand lies sluggidily on the liiot- 
touu rising to the snrfint^ only for the purpose of feciliug or when in 
expedalinu of Ixdng fed.” TJiot<* in llie KgA'piian Eii|iiiirinni ^ap- 
fH*rtr to s[K'iid nii-arly the wholn diiy lying inntjoui&^« cm the liottoiu 
of ihe tank, from time to Ihne ilapping tladr peHoral fiiui." In mi>- 
tivity in ljivor|>cKd they '' thrive well on ami (Like with avidity eom- 
mon eartliworm^i* lioiletl liver diopiietl np. iintl ^}c*t!asiniially a young 
trout from two to thm' inches In length/* Its power fd vision i-s very 
limiteiL iilthongh it has '‘smaih sparkling. ilinmoncF|ioint-l]ke eyes/' 
blit ihesr optic nerves are '"eximmely oltetniaUaL” when ^xmipsired 
with ihosi* of other lisht^s of wrresjmiKlijig size.*' Its Ixdiavior 111 
laong fi^l is rha racleristic* 

If n W4pnn !«■ ilrnfi^H-Ki tato tlw.' Emih le full wriaHliiijs to tin* tNiftom, ttkp Ifa- 
hifip^rigrKs tarx^x. If t'vrri 1t, *V few niemeuts. Iifiwm'ti afli*r thip wntai 
hiiK tiiXkm tlinnazO tin- water. I hi* fl+fli iN'r^aam ^lOilen^v ai,nti:iti'4lp ati|Kiririitlx 
tliniiieii lift i»lriii‘iorx iirirfiii, or, |ft-rlJLi|J44> by Us k-irtvb^ i]etis*L]uj4 tlie miiliilii' 
tloasc niinayinl4titx>i.1 le llw.* \rnXvY: auO larnhhEt rniihllv nlHint wltli tensa^x 

exteiiilfftl nisi vaiTiUlirie lMjr}M4ft, keiMilj ioiarterliia ^ait The nniW tn eucsl at the 
<iii?Lrrx, wljiisi- iiri'SCin'e h hiih tmihriie KiaiHlIih* uf. Tin* wiiiirhoffir la. 

liawevi’r^ m n rale^ iJlftiweml wUlaait Ita mailitg iiihi acliitLt loiUjii-l ^vltli ilie 
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HnIi'k tflcElIt^ itoI 'I'Ik' worm. »pmv ilisi.“OT<.'n:HC(||Riiti|rf*iini Lti ft iktwrp, 

(he ml flHirit tLimrit Ely suet Ion iiiiil l ^ iiiiuji lly imt se«-Ei n^ilii. Jt llhotiifli s^ iiiie- 
Ilines It Is limujtht up to ]h} tkrirllrilly musth/iiteiL On the otiHT huTitU tlie jirtii' 
L-Eiiv rif ji yoiiiiit inml III Mii^ tiiiik Jk mil, II wuuLlI setkji]^ ilelk'i'tHi In the sfimo 
or so ijuk^kLy tts n ivonii or ii rniKiEiem of liver. It iiioro oftcu dliRHivom Itself 
To ilu^ l/4jrtc/|P/eriirjrs, hy eiitiiiiiK In loiiitLei with Its lH»d>% when ..^t Is liistjiiilly 
iHirtJiilly illsntkloil hy sn ele^-tHe ijtii^^luirj^n, utnl iwkiiut'f'nl 11(10114 W'htMi it hkcpwlse 
lij tlu‘ »?ipie iiifliiiier ns UW‘ wnwn, 

AiKPtljer of tlihSr cbitniij!i(?riista's ntlvorUni lo h_v K<prlH*s is 3 l spii-It 
Ilf pugtisu^iir Mtrrioil Mi sin e.stiviiie wiiidi mulers tlieir 
ia ini uqihiniini ikngemn^ lo some of llie iiuIividiiHlH suul n^iuieis 
ilieiii Ml Ih‘ kej>( i;^4iiUs| in si^piirjite tnnks.” The iiulii iilrntts in the 
tkf|iE3iriii of the K^yplhm Zisijo^uiil linrdens tveiv iioiiiinirLilively 
Afi'oritiniJ lo llio clirivlor (UUIo,. p. siT) , tht' twn 

^Isibpteniri ” kejjt in nin; hntk ^vwe “stjvtTnl *WUi/ TJla/uit /jtY/i- 
tirfiJ" tind “neither s|itsdes td tisli iipjieiirs lo in uiiy h'jlv iiilerfere 
w ith tlio Ollier/' At^'^jriliii^ to 

ALtInpmch Htip|i4isfsl lo Ih-^ Itimiiiiio to eiirh Other's ehjS'lrU^il i.lliu^htir^i^. (lie fii'l- 
lii3^Hvltk|( olkHervutloEi W'ei]l4 eUviii to thrnii' ilulll'it nit wlietliiT Uils Is^ miTIy 

I lit- ecthi4?- On one fH^'‘jiH]oii the pit nit Ion is'^Lwetiii two linlvt^ i-pf 41 tfink.. i*wi'h 
I oiitciTnlini; II If icflij/if r'rrir IT Jr, irfn'iSinittn; reutt.v. two strong imtl hejiltliy lLHhL>s 
nminij^'it to tfel tn/ft>ther, nniL wore fen ml hy lilRrlit wnteliiiwi ii oti IiIm hourly 
ohliei4s, lii^hthk^; wltli I rtish ntlnw. AiljJi-^lhiK tln^ ftitrlltlofi. he retiirEieil the oiio- 
1i4itjiE]lH lo their seinimte tells, tm h1s n^^tuni, Inwvever, nii Isiiir Inter lire 
roiETkl the Inkrt'ler timl n^nhi rin|J|Ms|, niiit I.hitIi llslit^ wen« In the sjiEiie eum- 
IMirtEiieui^ hut OEie wiis cleiel. 4iii exniirliuitJon no exterunl miirbiH of vloleiu^* 
were visible^ nitrl We i‘nis OElty 54!ip[iOrt^ llwit the Htrnli^finr Ihli lulil hlltnl Uh 
ttebhlifir hy rt tspverfiil e3f=»*'trlml slys’k. 

'rhn rronl is npi to kiJi citf other fishes of titirresponiling ihiii 
ejuToudi on iLs leiTitory* altlumgli lliis is rE<iL EiJwuy54 thi! nifttv It iiiity 
also tEEiEko lE!^" of tliviii iti El wjiv whit'h renitiids one of the Ettlacks of 
oiE jriills and their t'onsts|EjeiEt?e^., t)iie vviii? irotihned in an 
oi|nitriuiii in l^iviTjhkil with a ('bHid uutfish: it wonUl not eul worms 
tilTerocI to it din> tly, hut EEfler I he i’hiriid hud tiiken ihrnu il ivmdd 
^ive its i!T>ijiptinion 11 shork whieh hiid the result of t'tinsin^ htEEi lo 
vniiiit the woniis reveiitly tukeiuiiitd these the niad would itppropriitle 
for his own nsv with on ojhue i^iiEntenonro. 

.SoEiEEfIs, {leserilKHl as \mujy “ itot indike the Idssiit^ of u cat," wem 
heiirtl lo issue from tt runtl in eaptivity by u sistiT td ’^TilUani Soren¬ 
sen, when stuyjn|f iil Muns/inruh on llie Nile. **'l'his Ekpinaiivrl somi> 
wlnit strange” txi Soivnsein hut ufttw he hud dtssei'ted the fish, lie 
'■‘tNUild eiisily iiceoiint fi»r il hy the lon^* nurnnv diirts ihnuLj^h whieli 
the air has to pass fmm the atiLerinr lo the iinslerior idmnilRT ef the 
air Idadder " { 

The nmniier of rc'lirmhictton »if the mad is still iftiknowiiH The 
e^!gs uiv riilher lurp‘- hEivin^ u diEiiiieter of 11 eoiijde of EiEtlJimetei'S.. 
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hut ii isi iu»t kiKJivii i,vliiL4i ur llK^y urv liiiiL 1 ilu^! 

Nik nr^vjt thiit ihi-. fry ^irr niiTk^il ilk tlu' iiu^ridi of u 

Nsitumilly si of hiiuU ivumrkiihk iiHribnli?:^ siS lh^■ niiid 

jitLrtirt.^ g)Liiiiikl uih'Hiitiiii^ jiiki] mUhi ill li^uhl lolBi'uhly WfU knoivn 
lo in^irit ikf (lu> itiliiibitiiiith of ihu ttmiilry in Avln^rtu wjilriv^ it 
'Fho sjHjci&s known to llio tnifiiHil E|'vpliaiii'%i aunl* unijnling U* 
iTTkh'lu it WHS uu tlip in I or tor wnils uf Ti. e?iliiiiiihHl to liitvo 

livej live ttkon^ind yi^nrs Ikefftro tlio ClirktiiiTi rra. 

It was (ku]bili!S!^ sik a nniiC'disil u^ciil from luirly An 

Artibiuti plkv^oinii of xUv tiiA^fili ctHiiLiry doiiiTriUsJ the efforts [>ro- 
Jiiwd hy llio fi^iu Ft wsis iSorioriljeil likewise? jjk a of eliapter^i 

in 1(^25 in lih PiljiirJirubi(|>|u niulrr Mm 

iMinn- of toriMiido. Its okctriml h imnfr us*', of for siiiiltary 

unM invigtu'iktiiig |mr(HKH'^ liy iln* Afriinii Jialii'4?s, ^'ho Amvo witli 
iminy of their Kiirii]n^in lirrtlimi ihv. Urliof that okxrtrioity has 
[xHmIinr t (H< aiey liiid in^tonUi er virtni?s. A rliihl may lie |>n( into a 
mb containing ii nunl and ke}kt for a time in spile of its yidhi and 
eriei=, by the ii nit her* who sjirriiices lier remlerni^ss of fwdiiig lo the 
desiix' for ilie welfaire of her idfspringH 

Xol all (he iiativci? in (he country of I he eleetrlc eatlishes are fa- 
iniltitr with or know of ihoir Ignonirn't^ is s^ijnetirnes ilb- 

phiytMl whom it would 1 m’ leatst exjHxrieaU One of ihd party of a 
Ihdgisin offirial tti the Krmgai *SLkiti» on one iX-ciision phiytHl si pnirtieal 
joke on his rln"f: ” a gocxl-sissed lish was eanght iiml ini-i-iiHl ulive 
lo the Kongo diefj Ite look it Jiinh knife in luimL pivpaml to skin 
it, htit a> siHin ns Ills knife toiielii^l tin- nkin the man eX[M!rJeiie*>il a 
shtK'k wUieli evoktxl jilsrieks of amazeinml ond pnin uml hurled hiin 
to the groimd. where he n^imiiitial jinnie aiid liewildered for some 
time. 

Tiir rALLiriiTJirIDS. 

Thdtin'^l to Mie Sihiriils. but forming a peculiar family* is a group 
of leslrieted to tropieal ..VuRirlea; it is thiil of the CstHieh- 

ihyiiJs. 

The Hsissai-s or t1as<-ailijniH. nthenrise ilenomimited the Callidi- 
ihyirb;, have it sitix^rfirial n^'iiildunee to the catfisht's, hut are d is tin- 
gnblual from ihem^, as well as from all litherfislK^ hy n |>eeiiliar t^Mit 
of mail eomi^ufied of laTeral rowj?^ uf narrow veiiinilly extemled 
jdatoH, (wo rows on each side, which interlock along the lateral lim- 
aiid (River tomplinely tlie fiides. The head has a u|iceial system of 
plates, niul the ofXMX-utuiii is well develo|je<]| Mie mouth Ls inferior 
uiui small oncl Mie inlennnxilhir}' iiUirh ixaLtnRx] in sia&i.'i tho 

lowi'r lip is Inverted: ihe auixilhiry bnriMds ihnibltMl^ Mie dor^il lin is 
iititrriur and has n slroiig spiuetiiiid a spine alsti fniJits tlic iidipcs^e tin; 


PAHKNTAL L-AHK AMOKO FBKJSH-WATETt K^aHES. 


4t}» 

thi" p^H^lc^^i!^ uru iow miil lK»rhiint;il tmd Jilsc^ Kmiii 

Aiupru-iiri .slivufii:^ nhtout nblniriefl. 

TliL'tTiiii'Sil CiillH^liilividi^ of till* gtnem CfdtwhthtjH iiwd 
niint un-! liuiiio iii ^tr^iu^ with u miulih^ lioHnm mid in the 

-■hsilloiiv ditdie^ and \Mxds of iiiiirslii>^ Tri ^siich ihi-y may 4:011- 

granite hi I'tai^iitiTLible (iiiru^Hrr^, rtiul vln^w I In' waU*r h low muy be 
rt'Eidily eitiioht with tJiji|K*tv th' [inilri iiiitl even with the hjimh When 
<0 dif^Uirlw'd ihi\v ntv sijH lo esi>i\*?i.s iheir by rnndding or 

gruutinjr rounds. At all tiiiuiH they iiiav eojiie to llni .mjrfiu^ of the 
water fiom time to time to take in gulp?? of ntmo^pherie air, iitui 
ihi-sa* ftoer^i^eiiiais I.khthhc more fix^|ijeut with the lowio-in^ of the 
water. At leii^liu if ll*t' water entiivly dh?iippi.!ani, tlir re.^rt to 
alinnsjiheric air niipplant^s aquatic rirspiniiifm, and a rnrioiis rotn|>lc 5 - 
fiieniury mcHk* of respiration h huijt-dtuti^d ftsr the nonnal branrhial 
iiirtVio^h 'J 1 iis was dLsrovei\'d by a Fraindi |jfiysudugist— 

Jidiert—vvlm visited ItruKil in IP:TT and and inidmook some iii- 
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vesLi^lions tit the instance of the KiJi|KTnr. Thes 4 i were fiivombly 
reported 01^ liy 11 sjjtadal eonmiillee of the Froiidi Academy of 
Sciences of whidi Milne Edwards was the iiinuthpit*i-L\ 

Like tlie cminnon loadi of Hurcipt^ aecortls!i|f to the refmrter, tlie 
typicul t'ulliditJiyid fref(uentiy s^vidlnws I>iiljl>le 3 of air, partly sib- 
snri.iH tht-n.’^vj^'ii froiti tluuu by the w^alL of its digestive tiila^aiid by the 
same excreti-s eurlMinic-add wliidi is afterwards evacmiteil 

by i|n' amis mixed with the iiiail^st^rlHH} nitnigeii.^ There in fiict, 
^*a complementary rt'^piruiioij sinaliigoiis to ilie pnlmnnary ii'^pini- 
tinii of the tem^strial verlehruti^, Imt liaving its seat in the inlestinal 
eunnh” .LiIhtI also iisctTlaineil that in ihe fW/irVAM^^ this tni>t^ 
prcseuit-s in ils atLatoinii-Lil stnictiire [Hi^ailiaritics in eonneclion with 
this exetsptiojiii] fimetioiL*^ In "^^the sublammul fKirtion of the In- 
lestiiie art" t]evelu[jetl a *“* mtiUilude of rilifurm ajipt^iidiiges arranged 
In ttifm on the fru^ snrfac-'fi nf the nmeniiii jneiiibrEitie ami coni^msetl 
t!S? 3 entially of lihKM:! iressels/’ It is Ihesi^ sangniferons ap|M>nihiges 
of the mte?»tmiil cont of f W/n7ii/%tI hut ^rve to mamtsiin an ae- 
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ct+ii?K>ry su^riul nEhsi^iitiLiun in the^* iic|iiuiiu l^tu^ iittntispliC“Hc 

jiir is “ intiTpHnotfd by ilL-^JuUtkm into tlitni- tidio. innHiTsi’s 

Lliiit c'nnnl thnniffliout im length, dnih iifltn- raping by the 

iinuH, pr<M|in.?i?7« II surt of ix>ntiuntil bubbling in the \vliter/' Tlie 
bnbblE^F tbiiH i^ineuiiteil contiiin u liiig*- pruporticMi of i^irljmiin 
acid/" and an? '^nmumily less rieb in oxygen than atiiiosph«?rjc air/' 
By ^ sttidvijjg nniilnmiinlly tlie vasi.n1ar 1nfts whk-b clothe the ssuMs 
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of l.lif; irttcstiiii'' in ^vhich tljt uir, in osypien nml !>«- 

cnniRH rhiir^i'il with mrtKmitr iiriiL M. Jolx'rt usct^rluijR'ij that riiiuty 
Ilf tlii'sp linngiiiforoiiH iipja'iuln^fri cirifriiiato fi'oin iidjiiviMit vtirifs in 
ihe SBiiii' way as tlin iilfiTtMii vt'sseis of a lung**' 

’nie Imbits of two species of very iliiren‘iii gimeni— //ofiftmtt'rutijit 
iinJ Coi'^dofon —|javt< Iwen iiiinlc krioivn. Tin? rhief of lliise, itl li'iwt 
so far as sijce mul (monomical inipoHanre are wiirt*nicHl, is lUji- 
Tliis iHinipriis^ hslns willi n hroat) licail iiipb'aiiebHl 
uliove and sepiinitad fniin llie nntedor^il plate by the interveiitioii of 
Iwn nuchal plati's, and die piiitcs Ixdiiud the liwid (fo'ijostwins or 
prosoupulas) are bmacl iitiil conttnned downward to the breast, whoix* 



Viii, 4a—IruplfMirmuiu ulim-lns platin d»ml fin anil h«ad. 

the pair are separatvii by a narrow juikiMl jirea. Tberi* lire more 
eharneters clifferentijitiiig die jp'iiits fn>iiJ otbei>. hut llioso given are 
snlfjiieni lo dislijignisb it from its nearest ivlativp, tbu 

najiK-giving Un. fumily, piiiir sjkh-W of //f.pUtrruwf,, 

are known, the nnwt imrlherti iN'iiig ibe /A fittmiik, whieh extends 
from 'InnHlad mid .. Uj (be IJh* Plata, 
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Tho JTtnsl ^iji^nilly known Knglifih nnmp for ftitv i^periejs of flopf^y- 
ifiemtffn wJiidi-, liowovei% it phtiren with vt^ry ililfi^ivrit 

i-pecitis i>f tht‘ fgiiiitly of Silnrids—Thu uiyiiiolo^y 
uiul oripn af tlti.H; linmu is tiiikiiuwn, Iri tin* Xmv Kn^lif^h 

I^irtininiry (Miirniy^H) it is ^^u|}|lo^^!^d to Ik* of ? 5 oiitli Ainuriuiui orii^iii 
South AiTjt^Hs'aii iiiimo hut this is <huiljt|i'ss a ijwrts siip- 
[)osition my ihu f:irt that it is riirruul in n Soiifli A!iit*rit':[in 

I'onntrv (Duniemrft), Anoftriiiii^ to ilohn IhmctMrk (l 8 i^S) it is 
tierivoil frmn tho rowak-s."" Anutlivr itainu havinjr ^mr- rurreticy 
in h!n|:|flisli is ono that may Ik* f>fU^n huard itt tliu Ih'itisli island of 
TrijJdad. In lliiU i.Hhuul eIii.* is j^-iiuniUy knoAvn 

iifi lilt* whiiib is a siirrival from tlio tiiiif: of thi-! Spanish 

duniiJiuiiiit^ in lhal inlaiuL This has UK*n tninslatod ns hitrdlit‘iid+'* 
hnt il uvidtiiilly rt*furs jo Iho or articulaird apjiujinim^^ 

imHlovpd hy tht* two n>ws of lujrii and narrow pJult's whirh t-ovor llic 
5idt*s, iho S|ianish worii moaning' "‘an m-t fiF liursting or 

hmakin^ asiiiidaiv'^ Tho simii* lisli is also 
oalkMl 1(110 i(iit- liy iht* nr|rrocs of iKoneram. in 
imioition of iho nuisu il injiktN wlirii takvn oiil 
of tht^ wiilt*!*^ whirli, it U L'onskk*rnd+ nnu-h 
ii*^K*tiihk*s Kill* i-iy of a rut. 

Till* ronTulkrad liassar {l/ophn^^rnfim ilfff*- 
iUih ) was siipiKid^Hl hy ]hinrcH*k lo nuiniiii aud 
hury itstdf in itiu nmd of llir |hmi 1 wtiieh wsls 
diwingr tip, iiiitl liL* rs|HT!ially stutinl ill at it w'as 
iipit " known to attempt snok vxrnrsions^ as ihc* 
flalhoad liassar ivsnit^^I tin iilthongh it is rajj- 
iiblu of liviijf? n lon^ tiiin^ out of its ukiimd/’ 

A vlo«.* iA*l4itivo of tho ronndht*atl, liowovrr. ihv raiiilMita of southern 
llra/.il nuptr)^ was thv sohjotri of inli*n=*slin^ filfc^'rvaliiois 

by im Aiiioriran rf^iidant in Hahii^ Air. ^hj!K!pli Mawson. He had 
h[M?rimrnH of lliu Mx and kupt theiii mostly in a narrow-iiwkei:! 
tin t>f wutej% with sand aiul ittiiniliiKia ini*:it at ihu ImiIKiiiu for 

fivr ihiys^'' ainl thoy TOOltunotl and vigortnjs.*" Mawsfins 

^{>LTitiit*ns wrn* not full ^nwiu nirasnrjn^ only ^2 lo 4 ijirhos (> to 10 
t'uiilinii'ttTs) lon|«;, Orrasionally hi* kH thorn on I of tho iTtt'ptnclo, 
anci mart* one ^ot on I wilhoul assist a ni‘^^ AIiiws 4 in*s acreoyiit whs 
pnhlisLiud in Scientt* fm^ Dmanlh'r IR 3 SI> ( 1 . p. lilTl, and Is WiwLhy 
of part ill! repubiieation li£*i>\ has enliroly e-scaped lUe 

notitre of all iehtliyologists. 

I bare* liail ihuni mit lo iUi* a3iri1i*ii ilhii^. I flial that tbpy aiiivu Ii4*st 

iMi ‘aiiuMiib itciaiij inr^vaaiL and Jirt> i.Hjih;iTfa55sis| hy sllrkw ur i>llirr LtiUfioiOItJesL 
Thuy Lim jiniiti n Uttli* vuHSrfilly, but ibuir pn)Krt?ss on land Ik ufTcidpil entirely 

i^y It i]i|Krk wrl^lhu^ iiiotloii of tlio la»ly. wiilrJi ts iiuiirly Hnr iii>ou lliu irnoiniJ. 

The [HI 3 ml Um ita.*eU>r:Lk maJ veatrnts/ are uAtuntied JaterjiHy anil seenj lo inw 
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IJttSi* If ttny l-lit sli^litly nii<l ApiieiLr X** tin* 

On om cKviii-ioii im iiiLlivitliisil displnyt-il iiiiidi uclivitT iiDil pivfi 
M11W.S01J u ^iiod o{j|iiiFt unity tu obs 4 Tv+p jt^r; [wriiHur niovf^nipntrt^ 

laa^t tilghi I l>panl n tk'NunJ, lUul iai Ii>tjkni4; iirniiibiL 1 mv, ciiii* nf iht^ 

JtKli tnjTi'Uliij; fll«p|it tJk<^ rmuJL. Ih^ iiuiL tiip tL|| n^tiirli weih In uty 

lh*i]i^i4irLk. Iinil fritk/fi fp«)lil lIJO lelbli* ti> Hit* ttuop, i||u1 inifi?Uwl nltiiii? tin* wtrltliJ^T 
nhkKxit \Z iiioterH Hi Tivi) ti» tUi‘ 1 wtikUial him tnivHlUns: fnr 

two hoiirs^ tliiriDU whk-b tlnu' 1 Hint ho iinpv!*!! jit Iviwt (Mi 

Tijwanl tho oinl nf tlio twn ImiirH Ih* .soomoil u* Hok n Htilf. hut In tUo oiirtipf 
jiLirt lt^sn ]bhoH>oil u.iiii iqiood xron* /ulrly sM.»t*n_ l[i* lo with u iqnliih'iT! 

iiiip^iMi]t-]il of I fie liojid tir Hit* ihiTi wrli^^iihHl hrli^tily for 5 or 10 

ndTfl Ri'lTijj nlKHit n luott^r. "riwn liu wuisltl nwi for jjlpoxit tn iM^txintls, 
uml eilnrt l4'fHbn*. Thbi wnr« kt^Pt lin fliO wiiriile two hount, nml L 

h-fi tilm mthl im:k>in4:. Tbi** timrulnp^, Uyo Juptir^ hifor. t luund him WUElr 

ho wm nioTUi^ 1 Njhinfil KJiiiii* wnttr on Ihi- IhRir. hm In* rixisriiNl It: [ 

^xiiiolmlpil tlifit It v!m uiuiL r4itljur ttnni vtukT wtilt>ii tio wnn In ^.Nirchn- Tim 
liifli i^itim Jiiid eoiirtiiloml icihmI fiMicL 

AliiiiV of llio iiiisHiii> Iniry Uiern.'^t.'IvLw in tin? Tniid ;i.^ the ^tmiiii in 
which thP3’ hove ti™l lick's up juiil ni’e aide tn ^iiirvic« quite a |inn 
tnick’d ilry pt'riwL roviviii^r wlien the rakm a^in lill the dc[>rc.yH!oiLH 
vi^itU waler. 

The rtujniIlH'ai|iN;| has'Ur nf Iih?fiionim illophAttrnum Jitlarnh}) b 
one of the earliest whose Tif5d.-hnikling habits have Ijeen sle- 

E^TilHHi When it was ^tt^nerally aH;si>rUHl hy ttiitiiralkls tl'iut '‘no 
fishes^ are fsnnwfi tu taka any aan’ nt iheir olbpritif^r fruin fiir-uir 
Ihuneraru pTuhii ITaiu'fH'k. an Kn^IisU snrguHJU resilient, in that eoluuy 
during the second quarter uf the last txHitury. in 182(1 siuit "" Notes on 
siniie s-pecies of (ishew aiaj riqHilesu" and ainnn^ Them were ntj^i«TV!i- 
lions on ffesJi-water fi«hi^ wliirh he cal hai hassjirs—i>iie kiiuL Uio 
HatlieaiK a ainl iinnrher* the roundhead, iJie /loffiouft^rnum 

lUtftmte. Tlie latter wjis daimei;! to asHidiiou-dy [fxmnl its e^gs and 
30 ung, Tlie sexcis U was tisserk^L enojwnite and ma ke a rejpfulnr nest, 
fnrmeit of |«:riiKs^ hi which they Iwi^ tlieir in a Ihiltetieni rliisstor, 
and cover them over most nirt'fiillv^^^ 

AiTori!in|r to lIuiK-Lh/k, tixi, they lay I heir only in wet 

w'eather^” Ih' had l>etai ” sttrprisefl to nliserve (he sudden aj>i>oaraiK'is 
of niiiiierons nRsts in a ninrning after min had iHCurn/fi, ^ the sjak 
ln-ing indirated hy a hiiiieh uf frollu which jip|>ea]'s nii the surface of 
thi' Water, over the nest; kdow thiri are the eggs^ placx'il on a hunch of 
fallen leaves or grasivv' which the hdte^ cut anil collecT together. 
By what means this is effeiTc<h’'* hi* efuitiniioch seems nillier mys- 
lerions* as the sjwcies arc def^titiite of taiiting kmtlu It may pot&ihly 
lx? by the use id their si^rmtiHl arms, which form Ehe first ray of the 
jiwloritl hns,^ 

The nest building was later (in 18811) de^^ riU>d by C^aptain Vif^sin. 
who die sxitin* y-[xs:ies in TrinlJmL [|e hail a pair cfUihniaJ 
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in an nqnjirinin; aiul thoy A'fnifiit'na'fl in inakp n iiL'rft in .Inm'. Oiw 
Wfrtiii nil .Fuiif 0 nml iiiintlii'i- on .Jimo I* *' tlii’y i^iwni jiuHhI to jii^Cji. 
On llii> iiiplit of llw? Util ilivy iH-rniii ii ul'w one. It wn5i5toil of itiit-es 
of VtilifturrM. nil llie leaves of the X tlint were growing in 
the tank, wliieli they liit ojf to the I'tHJtjs uf the pliiiits, uiid ii 

gn‘at tjiHiiilily of river iiin'''=> { f'tutftimlt.'t intfifr^rrti^it) ■, i^V-vlx Jiiec* Ins- 
ing two or three tinier tUe >iijse tif the fidi. -Stt thiil tlipy must huve liud 
hard work lo liring them to ttie snrfu«‘. They worked tliCfAJ imi- 
teriiiU logialier liy hhu« iitlicons tiiiliu'taiice until the onl^ide ivas har'l- 
ilie whole being under a rjitarler of oii iiiib thick. They iiv\t huoy«i 
up the fitmettin* wilh u ([iniiitiiy of inuennif hMiiii until it w'as raiiwl 
tti liH-hi^^ alHtvo the renter. 'I'lie whole nest wjis tt inches long and < 
iiieh<^!= wide, anil stimewlinL re!>eniblcd u liiipw glass turned mwide 
dow'ii on the top of the water, with tlu* Jiilerlor iilh^J wtlli froth. 

The priK'essof ovi[Hiriittim is especiully iiiteresting and is essjmtially 
the s-ivtiie as in n distant relntivi*—tlio f Am/s—which otherwise 

differs much in hahit.s, Aetytrdsrig to \ipan, the fish kept swimming 
dost* under the m^t. ”all the titno on their Ivicks, iind filling it with 
foam. Wlieii finished, on the liith, the female shwl lier spawn bc- 
twet-n her ventral fins, wiiieh were clnH[x*il ligiit Together, and when 
fnll swam ti> the nest, and, turning on her biek. depositeil the spawn 
in it. This m.rurred sevend tunes, the imile each time putting the 
Rpaw'u in its i>roiier phii’O and covering it wiih froth. 

Tlie sulr>»‘qoeiit laimvior of the pair inunL either vary iv/nsiderably 
tw one of tile obseiwers tiiust liiive iL^siiined more than was jnslifinble. 

.Vfter the nest in intide the female dejwits her eggs in it, Tlien, 
acawiling lc> lUim-iick. she stays about it and sinin's with her mate 
the eore of it- The two, i^ays he, “ renitiiii Ity the side of thu nest till 
the spawn i:? liateheJ with iis much solicitude as a hen guards her 
eggs lx»th the iiijile and female liassnr—for they are tnonogainomi— 
steadily waidiing the spawn and itmrugoously altaidting any assnil- 
ant.’* This devotion is often taketi unfair Miivuntage of l>y the 
negroes oiid the fishes urv caught hy them “ liy pitlthig their Uand^ 
into the w liter close to the ne,st, on agilnttiig w hich the male Iiai^srir 
springs furiously at them ami thus enplurwl.” 

Ca|>tain Vi|Kin*s account is more consisteiit with the factt known 
respctting the care of the iicsts by other fishes hy the fntber fish only. 
Awiirtling to him, "as soon us the female had drop|wd all her spawn 
the nside tiaik entire jjossctwion of t he nest iiud would not let his mate 
gn iinyw'liere near it. ami treatwl her so badly that ** he ** had to place 
her iti another tank to save her life. Unfortunately tin? spawn was 
not goofl. only a few eggs hatching ,ind the young lldies dying soon 
afterwards.*’ 

Till' only other ('alHclilhyid wlnwa' lireiHling habits have l»ts*n 
tit'seribed is a sj^dues of I lie germs Cvrtfflwa*^ I'his has Iteen estab* 
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H^IiimI fill* spi^iES willi ]i oopxpiTswd h«>jid .iiptnifietl Into a nnrtnwoil 
rid^’: litiJ ti’ith tlii' SfUprncK-eipkul jj1fit4f t^JOliiiucKl biii'kA%*ttr<l into u 
nnmm iin «1 trowniwrlt^l Iwhiml vr\th thi^ mitc^lot^l 

Tlte ntiii}riiU!r( djillijirio.^ of tlio of tilt* Corifd&ruH wen* 
by Ciirixmnier am] Uy him m ISfiCJ in ii very einert4iin!n|^ 
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style. When the reji™luctive season urrives mfiles and females 
^ve t^trikiii||f evidence of it^ Tlie iiHiles ajisirnihlo in ^oup^ nf tliiiee 
to five iiisth to use the expre^jon of Carbonnler, disport thein^^idves 
in quite a fevensh inniinor ('^iiinnj^re toulo febrile”) and npjwtreiitly 
pnirtiee a kind of imituiil e.^<:italu>ii. Ail this lime the femole 
swUli-H slowly sinil pmii'efully near (lie group ami Jn ii lively manner 



Sbawinit inf.EififT’ilurL Chf mlpim aUrjwJH* «lcln-flov4.-f*Hl hh^m. 

liAdU with tHtrkltT. 
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Kct bnrbpbi find lipfs and oourfs the nttontionii of the mitl«4. 
Extiitcil at longtU by ihcir own uctionK kk wpU ns of the fetuiili;, 
th« tiinU^ dnrt lowiinl Ikt. sotiit' |irftssing ii^LitLSi bi'r sides mid wildly 
disportihfr thpmselvt's then;, and olbtjv on Iter buck. At length nno 
of the (iiuk'K iitiiy stride iutuss the fcinale’s head mid scIkc her biirbcle 
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^^y thf* \*cmy ^=piRs-s with wtiirh I hi'- (UK-lRruL^ sirsi liniuHl. *Vhvu hr* 
liu^^ hk'r vi^nRiHinh-, nud wifhoiit gr> *ilUlc^ nriiinRl Ut tlh' luw i^r 

hiirfnwfif lu*F liHicI, In Hiis jKiiHition lu' f<mribly emits Ills mill alon|? 
tile iihiimur?n (if Elie feiniilo. I'lie friukili' n^siilv. As sorm aw 
iisid Imnt ?^i'iziHl Ijy llie iiiale she had bnnsrrhi liei^ iwij vaittriil 

Sins and iiy llu*ir fipriuk'd iK'hind llu- evarian outlet a I'aFily 

nr Kill Ilf \nij£ in w lii( li the and w|MTin art' tn In* reivivi'd. W ry 
sijim siflerwurils a fv\y an* es[>i lli%l amS held in die extern- 

IrfanKfil ria ejdoriJe and I lien fnierifi^Kl liy I he s|H*rrniibaiiLi alnMuly 
ind^^iMl thert*+ 'Flit* nf has alanit live ur six, and tln^si' thi* 

female linhlw fnr smie minutes in the jmiuHi Just iLotiLXaL Then she 
in seni'i'h of n idiitv In deiawit her Her ehnic.-e j^fniirrally is 

It well i-leai'i'd amu (xTlnijis n stniie piiijei^linir mil nf ttie walen She 
elejirs with her inonlli a s|P*it nX lem^t fnUr nr six iiiehes ( ten nr fKt*vTi 
ivntimdrrs)^ lh-]nw tin* level ut the watiM-; then ji|i|dyin^ her idMlomeii 
in ihe s|mt| she n|H*ns her |ann*lu [KiFLinidT the viailraK and Wxi^ her 
wldeh l>e('(iine siltaohed by the visr^isilT ivhiih enveinps them. 
All the Indn^ thus dispt^al nf, she iijrain apiimat^hes the males, 
and the same priM-ecInn.^ is|jnne llii'on^h with fnrty nr fifty times in the 
enui'se of a day. Tlie niiiiilH*r of ee^ thus |uxtvidta| fnr is Jitwiut 
itiAi. As pnhutulry is iudid^asl in hy the feintiile. it is iiiPt likely rliEii 
nnv iiiTivisinii eXiarpt that jiist iiutieed is imnle for ihe later nitv. 
nf the ep^ hy either male nr female. 

The iilkHtURiMPf n sja-t iEil iier^t is alsik vondied fur hy (Aipbiin \"ii>aru 
who, in wrote that he hml ‘"tpreil " of die 

Cmr/dtmfJf pNitntfitfffi from Ihe Ama^i^iis. hut they never imide the 
slightest nttempt at makinjr ^ nesE, alwriys depositin-^: their spawn 
all iivc*r I he tank and even nit t he Hnalin^ thvrinnnieter kepi in it.*’ 

Ill the island of rrinidad, where spanrit^ of \hiw ^^*neia live, the 
hirgi^st Ilf die CaUiehthyjils, ealhHl eusnnhira lUfo- 

Tifh Is sti highly e^teeined that a pniverhial expiessiun has ai'isi.ui—- 
‘Mle whii iMt> li l asi'ailnnt will die in the island/'® The amhi^iioiis 
jilirasv^ is interpn^led to mean that if one |rla^s away In* \vill iTtnrn to 
siitisfy his apixHite fur die lislu Tin- pii'Sf'ut writer has not Ijviui 
atTvs-ted in that manner He t^mld not aripiWdate nmeln if anVj 
sujM^rionty over die bc*st of the eommon American entfishc^. In other 
pim'iis lhan Trinidad, too* the fish ap^Haii's In Ik* highly i-egiirdeif, 
ilutirork wrote of the Denn'nira fish that the tlesli of this hussar is 
vellow, fimu and very savory. t*S|M^njillv i*stt*(*med by Llie rri'<ili>i in 
their sonjis." wlms^* eewi]iosiiicm is dv^rilK*!! hv him at length, 

«i Ail aimliK^*v<nH tinwerti Is iipi^vnleiii jn tlulaiei In i^JiiiiiK^tiiKi witli ii entHsli 
l^arnltuir r- 4.ViA 
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THK Tj>nic\\Rrti>3. 

Tlifi sturgnTHi'Jiki^ 4?rttliSihL^, iir Li>r*f:iiriuU, nn- isoIatpU uii mt^juiil 
of t]u^ foiTii anti lliL iiivc^^tnii^nt witli niws 

of EitLgiilur dvtim plati^ Tht* iiunitli is inferlon Ik^uw it pi"oji*t:tiii|j 



ixtii] lias Lirg^'^ ovi^rtfd Ups; Uif VjsitI«^1s nrr^ incoiisisirtiotis; tho 
ilorstd is iiJitwrior; tlie jHv^tomls aix^ Ion down iiifiiJ offi ti ifvol 

with th« iiiforior siirfncf^ of tht^ bmist^ Eind the ilorsai and ixHrtotnl 
fins hiiTO iimrgiinil sj)ines; tlie veiitmls ai'e mom antenor in iKisitioti 
tbiiiL ill otlmr NeTiiiit^igrinllis. ,\jj atliposi? tin is giHiemUy n'pnfsoiitiMl 
hy u til in luoiiibjmiious ridgki witli a spitielet in front* but in tiiuny 
gf^iifj'u is wiL tiling, II nd. indeed i* it has Ikvu foniLil in one s] Maries to I mi 
of m Utile signifiisini^i hk t<i Ix^ prtwent. in iiidivi<hiFils and niisent 
ill ntliers. Such JitHi the im^t not^nvoHhy exteriml eharsieiuiislh^-, 
hut tliot^^ of most fiindainentsil iiii]jut1ann> lire (hs']>er Mratisl iiiuj to 
Inh found in the skull nnd the vertelinil roliiniii. It wmihl* however* 
i-iLtiiil ton miirh teehnienl knowledge to iipjirerkte iJierm Anyone 
w'ho wdshes to iiscpitaifi whnt they ni>? tnny di> so hy eon suiting 
nioiifigraph of the tishes of the family Lnrtairiidte*” by C. 'rate 
Hegan^ puldished in lt>OI in the f'niiiHHetinnK of tlie Zonlogienl 
Society of lamdnn;’ Tlie ill list rati onS;^ as well as ihe text* am nn- 
tisiiaUy goixL 

The Liirinirikls are |MH'uliLtr to tropimil Ameriea, and aljont two 
hitndnsl s|M?cies hare Ixh?ii almiidy obtained and ilesirrilM^d. They are 
more iiiteiesiing to tke naturalist tliaii the getienil stiidctit and have 
little or no eeonouiieal value. Vm' Utile h knenvn nf lladr hahils. 
They are r>ottoin Heihes, living ehietly* but not only, in streaitis wdth a 
inudrly or saimly Ixat and at moLlerate depths. 

Xfiirked sexual difference art- fiHMiuent in the Hpectes of IjirtrarikK 
Itegan indeed, has aptly indiiTatod that “(he iUfFemneesi 1 m> 

hvei“ti the sl■^xe^!^ in certain genera are very reiaarkahle.'- The dif¬ 
ferentiation m gtaienilfv in Ihe cUmlion of iiienai.^'d spitiffistxuiec or 
the develii[>rnent of stronger spin(«« and l>ri>lles in the nudes than in 
the females. It is als^i ra>tew'orthy that ati im^rease of Aya' Hpjinir? 
to be general I j correlated with the assuiuptioiL of the secoiitlary male 
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di«nirlPi>^ TUi^ larfHT <'f tliw mule thim the ferniilfi iis in fad, 
Un‘ nile among when lUf male is tUstiiigiiishiKl Uy salieiit dnirn^e' 
tprs, surh 11 !! inertHm' nf arniiitiiru ar hrilliiincy nf i-oluratioiu (Sec 


i>. m) 


Prudicalh' nalliiiipf esnct is known irsiu'Ctiiip (he hiwtling haliits 
of uiiy of (he sp«vie« of the fiundy, l>iit fimihtless they will U* fniiml in 
Im! of PAlmiie inter(*it if we may emlii ilie itlons of I*nif. lAmis 
AgiissiK, Thiit eniineiit iiatniuUd, tliiring his idithyologicid exploni- 
tioti of the Ainaiioii in iSfifi. nia«h' wrtiiin oWrviitioii!! wljieli should 
sitir u|> natiinllists of tropical ArntTleu, when- spi-eics of (lie gi-tiein so 
iilMmiitl, to miilte (lilifii'iit himl for (hem during the hreeding season. 
Ac^mrding In .\giissiz. some of the vany (heir eggs in folds 

of their evert Oil Ups, while ! it hers, of the genera /Vtv'iwifoHiiw or 
fIi/poiifomti», aetiuilly sit upon thoii- eggs like lords. Thes<! state¬ 
ments were tniide in a letter to Milne Eflwards fmoi Mannos, Itra/.il, 
nnd piihlishisl in the -VunaU's ties Seient-tts Kalnrellei! (5. ser., Ztad., t. 
ft. fj. ±*81. Aga ssi!! s exact w nrds a re: “ H’a u I res espetaw portent loo rs 
(rofs dans les pUs do leitis Iftyns!. tellcs stmt Ics l,orieairca; J’uotrt‘S 
Jes convent ion one les Oiseans. teJs sunt les [ly^Kistoinifs, II is prtih- 
uhle tlmt llio Hyiaisloinies or IHeeostomes, like the Amerifflin iTuttlslies, 
may n'ally rest ii|aiti or dost- to iheir eggs for a lime, but fnapiently 
rise aUive to fan and agitate ihein to give them the lieneiit of fresh 
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oviposition or eoibryology of any Loricarlid. thily an incidental 
rcfert'noe tti the loaring of the young of Syngnotbids is given in his 
Journov in Braxil ( 18 r»S, p. and the mnark is adthnl thiu *'■ it is 
only malchwl hy the tvjiially eiilioos incii list ion of the eggs in Lofi- 
!■’, t^teindnehner, however, in 1881 , in his descrijrtioii of the 
/.OrtVrtJ'iVi fpLriiy notict'd the grenl dcvelopnnad of the hinder or 
lower liji, eaiHrcially In the male diiruig the breeding season, and the 
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ndiiptatinn fnr ii nf flu^ iiilers|jutt‘ ln'tweoti iL iini! tli*? 

uinlvrsirli* of llh> hf*rtiL^ 

1’y|>icnl of tlif? Lf/rivartfi in tilt; Vienna Mnseutn 

wt'iv rwxftfnl sit'd hy Fried n rilelicHinM^ in IHtl'k not I he iiifonniMl 
Mr. tliiit SteimlRrliiiers ” slaleineTil vvivri liami onl^v ors the 

brtiTteiiin: of iLe lip, whu-li ndiipted fur wuch n hut 



Flu- 4SP.^An t'wn^iiiher, nu Aflsr Sfuer. 


I lint none of the ^peeiniens jd tlie ^'‘iermn SIu!=^eiiiii show e^g^ in ihiri 
|>DsiLio|i, Siehi'nriic^k wimI Urgtm were appai'eiitiy tiut iiwiii^e of I lie 
fsirt I hilt Aga^is! hud tnadi^ the ^^tatenients iilnnidy f|tiiit(H] in Lhi.H 
artii'lrv Even if hud been foiirifl bk. iiulinitrd^ howi^ver* they 
rnigliL have iRT^Jine tt^^'ideiitnlly lodgiNl tlieri*. niuy rejjent, llieiij 
thiit pnieticiil]y tinthing exact ^ known rcii[H!ctitig the breeding 
huhil^ of any 
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11 nmy )y* ohj reled to llie almve .^tfitemein thiit n detji iled uml 
graph ir account of the nidi heat ion of a typiral si>ecies of the family 

• Dnssi hluioi'e Ini utetn iftark enlAvlekelt, lni«1iesDiiilcre iiUor hoS ^riiniH'lwn 

ttif BnilxeSl roll niiffalleeitf’r iinil lUent N-l IctistereD ehiu ^ der 

SCir, Pile atwlffic'livn deni li In ten’ll! MiiinlKt^d iitid der ili^ KoefeH sur 

Klilu Kkluiii^ p^dnni^i-ik,—Sti liiilEirUiHT. K- AkuiL Wlwf., V\l, Ji. ^ 
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hfts iweii iiivm in tluj vuliime on «f " Rrelim’'s Tiorlobt-nr* 

(18TSK 18^2^ 242^), nnd than s[30t:iail n^fe^renci' tci th^ sauiw? 

FptH^ietP :ib u rBiiisirkaibli! iie^t tjuiLder Iiils lievn niaiik by Dr. H. I^inun 
in Jiid ” ZfKilak^iMrlie Forntrliiinf^triftpii in AuiitriiliiMi tind detii ilaiiiiy- 
i^licn ArcliipeP' {il, 181 ) 5 ^ ]a. tis- well as In the Au^tmlian 
Hush/' etc. (p. liKi). 

Tlie aiecDiint in (he Tierlebcji/* however, is i:ljie to some confusion 
on the jjarl of the compiler micl is in no way descriptive of ai J/>ri- 
ciiriid. The riaimes Chirioi^ ftym m CiilUchlhvi* nnd Ancintrus 

pictiis"'^ airc assocdaited in ISivhjii's Ticrlelien wlili tt dia^iosLs patily 
refei'nhle to the fish named piri^nt hy Giinther sind 

partly to the one calh-?!! pktm by MTillcr aintl I'rtssichel. 

l*hc ilescriprion of the nest is entirely derived from Schombiirgk'^j 
notice* ^iven in connection with the i'^iJlicftlAr/s Hie tivo 

fi^hea have nothing in common Imt the mijne pirtittf and laelonj!; to 
enliiely diJtercnt fa mi lies: the foriaaer* now nELiiical 
Lyurkyunm^ is ii IjoriciirihL and the latter ill&pfmtcmHm littomlc) 
n Callichthyiil^ wht>sii hnhits Iiiive been tiutlccd in liie preiieiit article 
in the projjcr phuvn 

^^Hicn nil able natiiiliiist Jike Seiiion is mislefl by at rK>puInr work* 
such ns Hrchn:iV* it is time to correct the tnistiike« It mny be uddiid 
that in tha? first edition p. the ikarngmphs copied (with 
idteniLions) fmm *Sdiomhiiir|rk^s work are lightly associated with 
r* but in thai wcoml ( VITl. (>. *^\) us well as 

third edition f\"i 1 ], ]k 24?S) tJicy are given under the heiid of Ckittos- 
tom 



02 , Ab A 9 I^T^ntn. IfH r^Ti hicatQn Allcr St^lndiicbticr. 

TJiE inn. 

Thu AHpfYifh^iiU are the mo^t siieciali/^eal of tlie Xemutognaihs, 
The body 19 more or less cion gated, specially the talk and thehiml and 

>*^01100111^1:^'. Idvlufctnl: UeSitpji iu Hr 3 tJi 4 a OuJuuh In rtea jFilirea 1840 - 44 , tl, 
lt\K 4tl. 412. TIae DeNf-hiniillng h»unN are oetlecd [iialiT aaixav t-- 
but pictm l« i^ld to liave HiDillnr bubltsL 
HM -JU 
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forppitrt of tliu bflck are ijitich dpprt^siHil; the umnl opprcdlar Iwiiffi* 
are ptiseiiL Isiit riuJimeutEiry : the moiitb is inferior; the iiitermaxiU 
lurv hones are mnarksibte for Ijoing' iia a longitOflinal insteud 

of transveriio diroetion; the imarmed dorsal is far forwartl; the pec¬ 
torals are horbolilul and each armed witli a very -Strong spine. Only 
a rouple of doswn of sjJceieH are known. A tipecirtl intcresit attache? to 
wjjecit^ of thi.H family on iicrniuit of the very iwuuUur care taken of 
tlieir eggs by some of the speides at least. 

In all the other Neiniitogoaths, so far as known, the can' of 
and young is devolved chiefly if not entirely on the male parent, lint 
thost* Aspri^linids whose gestation is ktimvii (nnd thwt of four s[>ecies 
is) aet i\miQ. dilferenlly and in a very re^marknble nianner. 

As long ago asi (he eighleenlh wntiiry reprcwnUitivist of the family 
Lind ksm dei-crLbi.HLl with small globuiar tKKlies iwiidaiit from the 
hi>n;st ami ^upjjcH^ lo be distinctive of a species named 

therefore Aitprrdfi their function was unknown anil 

lint even guessed ai. Not until nearly a ccidury later were they recog- 
niziwl a.'i eggs. 

Even I he gn^at and learneti ichthyologist Valenciennes had no coiv 
ccfition of their Iroe nut lire* As late as 1842, in his chapter on the 
geims lie wrote m follows: 

A H'rtala auiia«T uf miUi'SitwnlH la ea<!ii Nf A«it>nKJoi are renmrk- 

ahlo fer whimtliif api'entlJiKtw ou the mitlerskle ef tla^ tlu^ras eoiiI alMliaiieo, 
aiiE H-lili h. Litter Elve fnv otsservntlonf^ wlUch T have inv-n ntile ti^ iiaike, apf^ar 
to IndScaie n rerm]]! af ihe fcainic- I lia ve sisai tLem In the malOA Euid 



tta- foTimk'* hIl-) nrtt Jiave Thrm At alt lllrcss I'liey iVrat njipi^aF as imm no ihe 
oialer and liakisl sorfni.v nf Iniiik: nli^l ila^ eiilarsc aiul ^ ell lalo tulM^r- 
wlileli sal>ja'iiutiitly eloii^te Info flltiniealH, atiil I lie oitreiiilty of eiicij 
Elaiueat l» OLt^tiHl Oihi a rmiiin ini[iale.H 

It waft In Uih ^lalo ihEit Itlncb isiw tlieiii ili an Individual with @ls eirrtih iliidi 
taking tUifiM for i-|iarnrten>i, imiii^d the rtRti fQt^/^flphotu$. 

But I hare tlie Paine oo^^eiiaages In three HpisrlpH. ArtwJI, lo the tert 


Cuvier and Valeneleiioist^ lilHt Nat ilys T* XV^ ix ’ITtfX 
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hsLd d{>£4^Tlbpd hTD Hi»ecEo«^. to wbkii vl^o ncrvr mid n thIrtL .vU 

thrk> 4 * IIVL^ III tile li iiteni of Uuliiiift Ami tlilR. tn nil n c know of their hnblts.^ 

Xot until veiir>s IjiltT ditl Pri>r JefCrk^ri WyiiiEin, of Iliit-vcird Col- 
iji v^ u trni^ explJiikiilitiM. iif llie cmise of such excrescences. In un 
nble Article m the Aiuerurnn ^Jouruul of ArLs and Sciences lie to- 
the hisioi-y of opinion iiiid^ of ter giving I lie deiOri|itioii of 
\'iiIencicnneB^ iT-iniirkei:! that — 

Foil LI I lie EJ7e4^ilni£ iinmj^n^plia It iloeii not lUnt ViilenelfrnTic? had 

tikibi the eii|>iJlHL>tf" were InteudiAl tu loiiIuIu. nr liiid coo- 

tnlLkeil el'll. I’^peclnll^ iih Ih:* lind pn^vlLiusly nx^irt^^Hetl tlii> Imllii^f tliAt Lbe 
dus, Itk 4X>ii#^jiiePH‘e fit tlie Itin;*!- mIieu of ihe iv^'re vh'l|mri»u.s- The tme 

luft^ of the EiTi|iem1ae«^ in tiEii^^thirci ri^hiU*?; to the develpiiujeut nf the an 

Itke fontmlikif ilisiCTlEdlnD will pIuthv. The Imhlts uf 
Itkb^ flsli jini \i'bdl hikyWEi tii the ft^lieniLE'o. rruiii one at 

uboin \It, r;rei^ii uliiiEbtiiLiii InftirEniirInii ii'lth rei* 4 inJ 
frj ihe^T jpenillar nn^le ef ci*#Iji13oil .Vfter mtiny In- 
errmrtiml elTcirtH iie sU Isiw-t sum'i'ilLSl Ln nnHAiriu^ 
the KH.^iQiieui4 UM bvlileli the folluvhtnjf olwen'iitluiiji 
were nmde, Eknil ^^^. UKvu kis hiikElly t^tiesei^n'd xo 
me ftnne very dne ones from Ids oivn n>ll(?r:‘i1op, ^vlili- 
out wlils'h thl^ iwtEi^ vL'onlil have Iwra inUvU li^ 
comnlete.^ 

Ilk the itkonth of Joue the ej;;]^ are found pdliurlujj 
to tlbL^ u[ibleo<lLle Ilf tljrt.^ hiHly, to the rentnil 4 knd tue- 
tiiTiil ItttH* nJbd eitiAid im fat forn'sinl ns tlie kinder 
Wp !in<l us fiir hriekiT 4 iriil ms tliu inldJIii of tlm %iiU 
[d}£. rkh). Ilk solibbc however. Elti^ inHirlbiilloil Is i[bucli 
inure nndti^L t wmis tuiuhli* |o k*nrn uiiytldni: uitli 
to the irnn^fcr of the ova froiii the aenhnl 
orllSit? to the (Milnt of ilielr ntniehim-ni. tIm^ imly 
oriEaii wdih-lk sec-EiiH tn niiy wny iidtipU^l to such u 
tniriKim- 3 s the nlcTnicr Jind flexlhte tull tennlnnletl 
hy Ji dedcnle ruiulnJ fin. U Is iKfSslhle ftnit the 
may lie iletsisliinJ on lUe iKdioni ot the river ntiiL stde 
Kisji.it:ntly iilt 4 ii’ls.i!l by ]?rusaiiii^ the oiidersdUe of the Fie-Jfi-—-OprpJrj firri^ r(rHiri 34 ^ 
Ihsly upmi IhellL stiMlk<sl Ecb yod*.r, 

111 tliose ludErldnnls where ttn* ovu wen'idlll In the 
ovkir>'. Init nrd'f^itclilzkt? niiiluHty. Hit' EidefiiiujetLtM of the iiiiili^rHlde of tlie tKhJy 
KJive uu otlior likdiHAitJoiis uf the elnnini-s about In lake phuv. tttnn ikf Indiij? 4 tulle 
vastuln r. The Kklib wan is-rfi-cUy SEiiontli. no "iiores" wen? vlslhle. but a Inri^^i 
vessid wm sen'll ermT^Hni^ froiii the it^iilno of the liver* aud ilmvii^lLne ntoibK (he 
meinan hue gave olT (^^ 4 ^l^e^lea rjulte fn'idy to the InleiniEneLitkv Tbla may laive 
some rehilbiii to the future develiipun^Ekt i?f tln^ {ssllides wiiEidi Kuiijsirl tlir 
1 1 til I tiprlia|i^ to the iititrltloik of the imibry^b eis will Ih? ml vent'd to l^vniifter. 

In III! the BTHThiieiis wlds-ti E Imve hnJ nil iippicirtuiiny of exMinhihi;:, (he 
b?lfjrs were either Boniewtmt adnanreit or itulle oiaturc. !«i that ihp ohMervodona 

rtriivkT aiH( ValerLoternik^, nisi. Xab ihn iMlssous T. XV. p. JIWI. 

» See nn aiixiunt of the JuLhltfi tif the .Vs|iredo hy Mr. iJreen In tin' Prci^’iwtrniXH 
of the rtiMtoii Boelety of Xuturul History fgr Aprllt IS 5 & ITbb wan nut [luh^ 
lisluxL] 
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pidUl k* iiinik- Mil \Yv^ iKirlU^r oFnillllons Uu; tini.T: 11^^;- fnniiJilLon of Its 
TIie? |x.Hlkk k Ji llwiilliJo uutjrrow'tU fnitti tlii? l'i^iiiiiioei 
k nliout two SStiM Sn lenptk 5« aitfielietl to tin* feJilii Uy a i^llshllir OAlwifidi-d 
lm34‘, JtUil s| 4 roiJil 3 out fit tt!% ^.lUlimlt Inlo J1 Kluillirv? Ollli or "vlll^nll^*^ fur lUo 
HUji|.MlTt +>1* t!U! Tl If* nltilolHl i"ISE]r(*ly nsf JtbrHjUd tiswnc, Itll'C’SiEi'il 

ft nil fi \viyvt of oi»iiln;l:hiio. In u lK-ti tl]c t'trpH ivcpi- 

lint little iKltniKu'^l umitcrous fusiform i^4t8 were ileliK-toil iLuioni; tlie flliens- 
tt k vrtniniliir. tw.. or ttirw reAeliliip M lUe wln^ro Itiey, nnoJfy 

iijul fiiriij 44 K^iiw.Avtirtt extmif1e4l<!iip]Hiii^' I'loiUi | fls?s. diid STj, 
Tby \nvy JiiWftliiiji tii tin.' 4leBrtH‘ of doveloiHneiit froio 
iUTlI tn 14,1^1 of nil Inib In illLiineterp uml nfe troron?J wStli qu 
extiTiiiil Uonai>Keneoiis tl^leu^LnilK^ nnitnllilii); luliiLito puin^l" 
Toroi i|e(ir%‘AJ:iijii>—with Ifi iSiJn 1 h ji O'f ii browialnli iiiilor 

uiiJ eeiiiiHMieil of ejiUlioyiiiii. Ttio eoibrytw whlili were tlio 
uiLkHt udv4iin.'L‘d null jn^^t rinnly tx^ ImteLi, hjiil inM yoi 
|ili"lel> EklHHhrlKHl the yelk, nnd wen* tolled iiji wUtilii the lotoie 
hninen^ wliU li In Eif tile Irn^pfuliirUh^ of lliu tuaiss 

forTni**) hy the euilryo hull no Ioiij^'t n stilK?rl«d fortii. 

T\w 4TK^4 fiti' n«tiilni*il Te t^nnoi'tloM with the oiiii ii|i|Minmlly 
hy nfllie^li^ii tdinitv for us jwn iis the foelu.^ tbo i.';rp 

uiHH Imuniiqe Very l■'fl^flly dotni'lpHl fn-iui tlii" pcflleht, mid 
tlilH IriJfl AH sifowii hy floiiie of the p|ioeliiieiis uuilerKWii 
n leiortillon. 

Tbi! relnlSofi of ilio oiiilirj'^* to tin* psiront In thk slnenlar irnwle of Bi^tJilJoii 
•u-rto not Ite Uet^^rnilnwJ very iK-cnrmely, hot the? vnsiTilar i*Wxm In tho eiip 
KvtiijE Ih In* II 14 Fro ihiin k u4?iiT'i4s;iry for th« itiero nuirltlou of ihe jwirL 'Vhk' ris: 
Inert^iseJM In slice during Jnouhtttlon. ihmft ovfi In whleb devotEijnneiit UeoI hnt 
Gtllj^litly n4lTAii4\-^l TneaHnrlu^ from to ft,it of an Ineh \n 
ilhinioter, while thosrr nearly inAtnn^ nw.^njftin^l from <.M4 x<* 
ft.In **( »ft Iiu Il tinw Sbk ItiiTniite EPf uSic 4if tUe eiiihryo over 
thi‘ orlpEiial s4l3ie of (he 4?K3r 3s H£‘hin3Iy nliiiilni^l T Imve no fnotM 
to Phiiw, hul I'ltlirr of two fnjp|iC'KttiniiH tn ftrohidile; It niny 
tw hy flhwinrthni nf i]mter^EVIi+ fnirii the wiiter wbleh HiirrotiTnJH 
Itp nr fn>m ihi* 4 ELf411p4ry jiIoauh of tlii*' fmlli^h^ ninl In thin <ii5fe? 

In a iiiJiiiinT nsmJipBEHis Ic- that of r'EfMi. 

Even now nfti 1 iin;;r is kiHEwri nf tho mntiiig ur rcnirt- 
tif llio tinlkes, Viiriouii^ nttempl-H have Imeii iiinde 
10 exphiitu however; tho latent tine] iiitist pi-ftlnible e:X- 
plnftiiliftf] was piihlbhvd by Vailiant m ISftS. Thoc^f^ 
after Ijpinjr inid fcriiiiiiatei.l, hnVG ii |tlllLilloits ill- 
vesimeiit^ mul when tlin bnu^t is |sti.*-ssed i>ver them 
tliey ailJiero m iL It is the layer of the eggs^—the feiiiiile 
that pre.sfii,^ Hie lirensl over the Irritulinn ftf the 

skin is seL up theft, and at the pniiii nf iidhe^irin a 
prominence nrises^ ’which becomes a sort of peduncle expanding into 
a ciipufe enibruciiig llie proximal surface of llie egg. It rt^miiub one 
ijf n nnishniom with its sliilk and lieatl. In tine time ihe eggs tire 
hatched imd the slielk or imvelopcs of the eggs tuny In- left nttatfhed 
tft the jniislirooftidike pxpun.sion^ nr ■^oophore/'' as it lias Ik^pii ruimetL 
Fiimlty iht!^* ca^its fidJ of! tlie expansions become button or U*ad 
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like, iiiid n( lust nil nint tk# t^kLii re^iimit^ ils hominl 

tor tbo tinip iMiiiig. Tke ndki^iun at the Qg^ tu tlie frlriii is miiilogoiis 
to llit‘ nuMle of iivijki^UiQii of the eekbnuecl xSiiriiiani tondj, kut in tknt 
Hiiiiiiiil att^idiinent of ttie eggn is made to the buck^ 

Xfjthin^ !si kricnvn of ibc subsequent Udniviur of ihv- luutber or cldl- 
ikvn, uiid of ttiurse not uf tbo eiubryoloj^i'^ 

THE SfYTHOFHOHKS. 

Til Afrira. Init in irnj^irnl siiidi i^iibtm|ncal Afrii.^^ ulniiei ui*^ found 
niimcDiii-^ sjKrirsi wblrh hnve a |M3rttliiLr jdiysi<igiioiiiy by wiiieh tltey 
m.u Ijc iit oTU^ rwjfTjiizml aiuL which htiTc nnatomicnl chiirrii'ters that 
contTfis^t. with thi^K' of all oilici: tidies. Tlic most itupoitcint of their 
ehiirji,cti''rsi ai'u ^^huiid in rotiiiiion willi thc; iiunual Malacckpteryiiians^ 
Olid tlicrt'fori'! they may }yv‘ placed in tbo saline order; but tlie dislinc- 
live chiiructerH an*! sufllcJetitly iiupnrtaut tn Inive led some ielilbynlo- 
gists to ditTertoitiaic them os n siitKinler, wbicli has been luimod Scy- 
phupliorb or^ in English^ Hevpliojdiort^ 

The Scyiihiqihon^s iin' Miilacopterygiuus with n cU‘ep cinrity on 
each side of the cranium Ijetwecn the squamosaL epiolict and okoc- 
cipitEil iKmea, wliich is covered in n iiillibe \Yiii3'' by a thin sadelike 
mi|irtiteziipora] bone; without an opislliutic and wilhoiit 11 syinptixjtic^ 
and ivUli the pn^maxlllaries united* The !>raiti is rernurkabty devel¬ 
oped. Fiirlluuinore, tite openatlar and <stlLer lanu^ im* t'oneeuled by 
the skin* the bmndikl Jii^ertures an^ narrow mid latend (Imitig in 
froitt iff or aUive the level of the pia'tond tiiis)^ and t!ie jtiw's are not 
protnictiks Thesn; characterLsticH imparl the phyi^iognniuy di'^tfiic:- 
tive of nil the groii|K The sp€K:ics of the grotip ore lerv lirn;N]Tially 
liividiMl \ty structural elm racier^ a single luring coi it nested 

w’ith all tlie others. Tito single sjMsejcs is tlie type <d the fsimih' of 
Gymuiindiids. while all the rest Ixdong to ttie faiiiily of Alormyrids* 
The brain of the Sc\'pfio]>lioreK Is extraordinarih' deveIo|K^l and 
stijierJlcittlh* VLn\V imlike ibut of any other tlsln Some of the older 
iinatoiiilsls ilumgiit the m'nibnim was like a mamnmrs. Wlien 
ill vested of it.s iiiost salient jaxMiliarities* however, it has ** very 
ni4irly ilie same slnirtiire os in ordinary TeUnistean fishes/' The 
chief diJ-tinetion is the ilevelopment of ^'nn immcnsel\^ iIcveioptHi 
tiilwrtKiiiy of a rtmndeil shape iiiunmhately al>ove the tiiednna oIh 
loug^jta ami l>ehiiid tluM'eivlwlhiriij^ whieli ^'^apiwars asm tiew devehsp- 
me III superuddetl to the UHnnl elements of the Teleoyteiin bniin,” 
and which was th>Hignoted in 1 ??S 2 by Handers im the 

Aui^ther iiernliavH}* is tlie tlevelojiment of a fnnj|oid 
growth taking idarr fixim thc n^gioii in front of the iH''ix4Kdlum; 
we may then imagine this growth to through thc ii>h{ 
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ofiftt'K fon'ing iisiin<l«>r. n.‘prft*li!g thorn io tlie basnl part 

the hmiii, iiiul then ti> njm'iitj mit In ill I iliivi'tinns. rnveriiif; over and 
concealing every one of Uic reiiiiiiniiig portions of the Imiin.’' So 
*Sand(’i-s e.\pliiiiis the stnicliin'fi in rpn'rilinn. Wiili tlii-jH' cxwptiniirt 
“the other purls of the brain huv« very iieurly the same structure ns 
ill (he onliniiry Teleostcivn Hsbi's.’' 

Tlic Mtn-iiiyriiis iiiu iiiterestlng for iinotber ix-iison: Tliey nre of 
the niiiiiber of detlric fiiilies. On each side of the tail lire jwciiliar 
muscle'I ike stnictiires which wen? riaiiiw] ** pseud o-eliuiiric ” lon^ 
ngo, Iind which the tvsi^iin'lics of modern physiologists, esjwciiilly 
Ihihtirhin und (iiistUT Kritsirh, Inive diallonstnited to l»e real electric 
orgiins. Thcs«‘ organs inv in tlie fomi of ubliiiue bunds (like the 
ninsculur segnieuts frnnii which tiioy arc deriveil), of smnU 

columns iM'riaaidicahir to their iisis- Tiiey have Utile efUcirney 
4'ORipunHl with the electric apparatus of tlw electric eattislies. hut 
they are electric idl the sanie^ and they are devidoiieil to snicL an 
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ox 1^11 1 as io I'ViiHch, in <lonKniHtniU'il 

ihux tniiisvi^n^o !=mioti of thtt lull of Monnyrus shoivs no von- 
spicncHiH hnl in ot lUi'ni tissiio filling np ihi^ 

tentin' rtpJiL^ (KTiipieil liy iinisc!c»i^ in onljnurj" l^she^5. Of the mus- 
fuhir iipjmnitns then? is noMiing Jt‘ft n-xct'jjl the lon^tinUinil leuslontt 
pEiss.ing out.sitltt the elyr^ric c^rg^iiis from niiiHolL*s j^himl anliTiorlv, 
If these* tendonis wre cut acr^S;* the llorinyruif wfiiild ho iiiitible to 
move its taiL^ 


TIIK M 01 t 3 iIYnin«* 

TUq MmriifHih are niimc'rons. nlKHit !2Q Fpeeii^ having nlready 
Um'd discovered in the waters of iho 'Slark ooniineni/^ A 

tiinidul Hn b alvrays manife^ and the vertehne are in mwlernte nmn- 
Ut—.*^ 7 to n4. An imperfect elcH'lneal appanitii!? is ckvolopal from 
ihe onidul imiydes. The vary much in the form of the laiont 
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and the i'xtc^nt of tlie dor^il 11111.I iiiial llic f>iftcoloi^nil sifiid 

cerebral variation is al^> frjTfiit nnd ilie ditfcri^iieeH ibetween the 
ordinary form?; (JlonnyHiiL^) and Uic gonus Feiroecphf^tttJf are 
so mmiy its to liavo Ital t<i tho isolaticai of tUe liii-‘'t a distinct 
subfamily typ4\ iCopiT-^cntatives of I hi' Mormyrlne^i iTOtirring in 
the Nile urn- revcreiKinl by the ancient Kgypliuns, and various myths 


were tonnecteJ with them* 

Then? i^ a great rangt^ of in tJic family, and even rather 
clcjs^dv ivliiled Pix^rics may repre^nt extremes* For example, (ho 
largest of the family (d/ormyrOjP 
SHTniietihii's lit^-omes five fci^t long, while a cc»n- 
gi*ner of the tJunie fauna /w^rfyji) 

may la? pally mat 11 n^ Vkhea less tlom live inch<^ 
long* 

The fiHHl of the ^lormyrids natnnilly is ileter- 
mi tied by the ininiii-H fuv obtaining it* Th<js*‘ with 
a ndatively larp^ nioiitli are nble to Hi=^mre fLsIa^ 
a ml m < al erate-sizetl rriistaiTeans ^ those w it h nioi 1 i lis 
of rtkluce<l size are {iiiiitcii mainly to sum 11 crus¬ 
taceans and wfsrms and the hii va? of insec'tn^ spppleinenttxl by decay¬ 
ing iknlmal and vegetable malter and some live ptaiil.^ Uouleiiger 
thinks thiit the s]ieeies ivith proloiigLHi snouts make use of them to 
]}ry fuit aniniiilrnles which have found n^fitge lietween stones or 
which have loirieil themselves in the mud^ and tliat tlic Jleshy a]>- 
[)endngp nt the lip of the lower jaw ia a tactile organ by mrans of 
whkh Uiey are n.'^si.^tcfi in fimlmg their food. Somcj indccHb «wpi 
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to prefer flecimipotslng matter, uiiil nmipug such is the 

which I>tdhe^ deelai^Hl atrected ptitrifying iiTiiiunls in the 
midst of the water weeds where tliey occur in large inimlM'rsi: 
cs|)eciaily did they congi^'gHte in the neigliljorhood of eiictunpinents^ 
wliere refuses matter td nil kinds was irimi|xa1 lntt> the water, lint that 
very species exercised a rather wide mngi* of choice^ for IVtei's and 
lioiilengi'r found in stornaclm the reiimins of Itshes and crustaceans. 

The longest* tf not the best known* of the MonnyriiLs is the CtP5- 
chive {Mormi/rm ca^ckive) of the Nile* which* liowcver^, h by no 
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confine*! to Mint river, hut nlsn occiirt^ in tlie (hilMHin and 
Kanjjo. C^sn^fhivc t^s the fniniliar iiiiiue in use Among tlie chi-dllers» 
ulung the limer Kikv alMioiigh Jt is likewise apjdietl l>y I hem to other 
fipecic^ of the genus. In minient tiine^i it was known to llie lireeks 
the ri#T wnJ tiiuneious reprcsenuitions of it iitid ndatetl 

species have come down lo iifi fj*^>in classlcul times on lliu monniuents 
and bronzes which air the hnndiwTirk of Mie ancient Egv^plJunfL 



FEQr fM mill* Aitrr lifKiiTrc^j 1llljailr#x 


The species of so largi^ anti diversiform a family must nnturnlly 
show ca^nsideriibk'i di^fe^e-^ee^^ in habits^ anti especially in the F^electioii 
of stationsnr ipTciundH, and lillle is known nfjout im>\ Severali 
however^ hav^ been roiiliiied in EKjuaria at the Egyptian Z(iii>higi('al 
Oardetis and sonn* data alxmt tluou have pohlishiHl in their 

reports for Some {Mormyrm kmmtme) spend the tJay 

lying quietly ON the lx>ttoni ; others (Gtwf/tnhtmm mdort) spend 
most of their time in midwinter* with till their fins and tails in per- 
[>etual jiioticint but occasinnally, for a short time, they will lie on the 
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Iwttom of the tank with fins motlonlesti.'^ Still othei^ {(rufithotiemu^ 
*ypruwuhK) " le^mMly kwp moving the iKilttim of the tank, 

the i>ectoniI ami tail lin^ tieiiig almost {xm^iaiiLty in motion^ the 
other tins ladng only oceasionully iised.^ Tlie kaiititime, or iibu Ixms, 
and (hiaiJifyurmn^ liiive ‘"a euriuiis linbit of i^Avimming biick’wartlj 
with tail leailiiig^,” a hnhit wdiicli retidncls oiir of the 
^ Like the the kannumr prt^fers '■■ the lower part of 

their tank; the petrloiid and tail fins are moved but there seenis 

of the constant waving iif tins ei^hhiI Mips s|>Pt"ies than there is 
with the other two'^ Morniyrids notitx^ here. 
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SoRH" t>f thv Moriuyriilji^ frrfitH;irtllY llitf knutiutiiL\ tin^ pn^- 

iiiii^iiniH^ Tlinst^ in thi" Ejiyjitijin (iiiiNleiLH: " fl^liL ei 

iloni ftiinrpngr uml indivnliiiiU ^vliitrli dunl frtuij 

linn' tn tinu^ chinny it is Ixdbv^nK had Uxni killed by their 

wjnnitler. but hitteHy (.he?^ Bfrhts have lieeii fmincnt^^' 
still t^mliniirtb linwever^ iliirbig 1^>05, 
find five wen^ killwl in tiie liiiit year. 

All the Jfiintiyriils iti ijie iTixa 
deiis nrn* fed nn *'fitHdy elJO]i|je4l-iip 
earth Avniins*” whirh they trEwm leai'iitHl 
tn h>4ik fnr c|iti|y» After night full the 
kail nil me t'S|Hs;iiil|y Ifet'iniK^s very lUv 
tive» soarrliiii^ ene.rgttii'jdly for foiKl. 

When the Jiglit frntii ii iiiate]i nr hiiiip 
falls nn thetiu'^ their eyes siiiiie very'" ivmarkftbly.;, sninetime^ white, 
soinelimi^ gleaming nnl/^ 

Thf: Mnriiiyruls apj-M-ar Ut lie inci^itly more im' less ina^lnnial hi a 
state «f initnre^ hut. in captivity innst nf tliein snnii lenrn in feixl by 
day light, I'lnr represt'ntativcs of the Aformifr&p.^ liow- 

evt-r, *Vnrfi of very retiring habits, niai sjwiul nnHl nf the day Jiiddcii 
unfler the rnrk work nf the tank, nnly rtninng onl to fml al dn-sk+‘' 
It is inteiwllngto the kaiiEiiiine scaiHhtng the laalknii of ilie 
tank, exaniiniijg every stone mu! i.^vity u ith their long snouts, for ilio 
piiH.i's of eho|>ped-it|) vartlnvorms uliieli are daily put in for them to 
feel I cm/’ 

"rhey a If by no iiieaiLs LetiaciuLLS of life, buL ilie i|iiiekly after ladiig 
taken from the watek ancl Tribc^b had great dtfiieully in keeping 

them alive long enough for 
his e.Kjwriinents with iliem. 
Ill fiii?t* he eould not keep 
thein over moiv iluni two nr 
tlmn^ days at limsl* 

The heiitJijg Jnibits of a fish 
siippiirfil In Ife* « fci|iech*s of the 
fa rn I ly (/f y AeAc) 

were nl>ser%etl by J.8* Ihidgett 
ill ISHK). The {^an!^lt scoojjeoiit 
a ilejjnMsioh of the lM>ttfiin uf 
n sw'anip^ laying biirc! itw>iIeU 
of grasses grnwjng in snth 
situations, iind tn .snub naitlets 
tile eggs are Littaehed, The eggs are slightly nvtil iiiul hijiiU, heing 
idxmt li inillimHers in diiiiheter and of a yellowish color but senil- 
tnnispnirnt; they are hatehcKl in id>nut four days. The enibryus 
^ ai-e then provided with fuur large cement glands situated on 
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the to|> nf till!' hi^dtl iiiiil Lwo i^ii^nlter on^ on ll^^' inml iyf tins 
Just ns SLNjii ns 'M!r^ lai-vsi h liiitdii^il it ronis Hio Ljp|H?r purl of i\s 
in'tiil jif^niii^l TtHillol/ uiiil. tnvity Jiguio. ilrawrj out from llm 

four (>i-iocuit four fiiir ihr(.^oil?t of vLmnil umoii^. wUKtIi tin' Imr- 

drtUMl liy roiihirt vitli ilio wjiUt luiil form a iiiiiiiitr roiH-^ nlKnii ilic 
liuiglli of thr hcwly of thr hir%n. Rj lliis lilt? lairiai liaio/i?H sn-ipcmliHl 
for four or fivo daiys tiiitil llie jolk is aitiLSiorlHHl, If thr Isirvii dr- 
luLbrct lairnnwViikML ffrdi ropr h formoil by ai fn^h of tiiitcu:?. 

IVhilo liao^o^ thiis, rcirk 
btrvai roiiiioiioily Halos 
tho wliolo kuiglli of its IjCKly 
from suit* to sido* lii ojir 
ilirn' lire mfiiiy thou- 
STijids of tht^‘ Ifcirvii'^ siis- 
[letidnl in tills Tvtiv. pri’- 
seailing tbo aipprail^alirt^ of a 
slinkitig' mil ss of jdlV;, for 
ull tlii^ hii'Vio osi^illnte theiii' 
selves ill iinisori/^ 

iliiny of tlie Alormyrids 
iire esteenoul for (heir tlusli 
aiiiJ olio, LiltlioUfrli a foul f^'f:de^+ ivus immetl iWii^r on 

di^iiiiiiE of ibo irrojil in ^vliteli li ^viis Urld. AmL by 11 ir iviiy^ it 

is tlie iargi^t of its faimily. scjineliiiu's reau-liiii^ ii length of even o feeL 
Sndi II lish, ur leiini from Boiilenger, might •rtmimaind ai prire of 2o 
fraini:!S {lpo> m Bnmu* It is Jisimd for ehiefly Eitdiiwn nriJ stitasel. 

Such nro the only facts yet known respijeting the hrtHrding haibito 
of aijiy uf ihc Monnyricls*" !n view nf the siwcialixsHl provislnn fur 
the caire of thi" eggs in tlie WIm^ as well as in its lUstant ndaiti ve repre¬ 
senting ihe faiiiiily of flyiiariurdViils^ it ts jAaisoiiuble to Eisstiiiie that 
eniv for the ei^gs may lie cxenriffCtl by lunsi* if not ailL the speeieij5 of the 
fauiilv. 
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THE IIYMNAHC HIIJS. 

The tSyiiinarrhhls are closely retaled lo ihe Aloniiyriils, but the tail 
tafHTs lo the eiul [iiitl has no fin: tlie iiiiaii fin is also AVantiiig (wIimiTo 
the jjEime'lt aiiiJ the verlebrue are vitv mimcroiis Oihuiit A 

single speides— fri/mnftrc/mit iiiltjflt'riH —was IcHig well known as an 
inhuintiiiil of the ^^'llite 'He, hut in ii^rent limes luis also Iwn found 
in the Stuiegui and Xiger, us well us f^ake ('liiid. 

* I mil Uj|- Tkn iiai-riii»c tlisil lliiil^ett wiiH eiaro'vl lii Ills hl^uitllleUEloii i>f 

tJiu larval \mk IlifunHl ins lln^ '^Inrvii i f fi{fjttrntiixttft brhfr^ lin |jL th lOi 
witlii t|i;it Uifli; Lt Is Um^ unlike iLuit uf Uomnan'hiHfr 
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Till* p\nHnar(*liits i>r sujo nf the (ruiiibiini luitivtw imiiiifif^.'i fiei'iili- 
nriti«s 111 iiHivvJiiPiit in nccoriliiiire with its p-eiiliiiritics of furii! iinil 
structure* ■' It [irujwls itself throiigli the wiiler, uut Itv the action of 
its paiivtl fins, not by the nidtiou of I ho mil nr the lUKhilatory motion 
nf tho axis of the UmIv, but eutirt4y hy I ho ftctiuti of its lior^nl fin." 
IVhen tin; fish starts fopwani. *■ tliu motion is the result of a scrusi 
of waveii jxissing btickwanl along the ilorsal liu. Alxail five such 
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Tivny(?s lire lU n tiiiif'. t'lnl^k'nly ili+‘ ti^li "I’ill sit thu 

$amt? nUt-^ itt ilirertUm* and now iliv riKiticn irf Llie ri^iilt 

of SI of wsives pas>iii^^ forwaiti iilong lUe dorsal ilii. Aii iho 

g^^iisnarohus switiis rapid I j iaickwsiixl in this way it may be tn 
piide itself (Un>u|^li I bo by UE^in^ ais n fwlt?r ill is peeiiliar tail 

which it ptfcLst^s. Tims it appeiii^ to lie rpiU<! liiiDiaterial to the 
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which way it prss^ifresses, and it sdwsiys ai^ia^u-s to swim in com- 
parativoly slraij^hl lines,** 

Tim ^ymruiivhu.^ iiiakep n lar^r flouting uldonjf nest, alxnil 2 feet 
long ond 1 foot w ide on tlie oul^^ide^ lu llm ileii.st‘ of a swamp 

anil in water ^ to 4 fer^t h^ one, fs^piTiinJIy ilesi'rilmd by 

Budgettt slides of tlie nest isroji^etod from Uie wEiter; llie 
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fourth Hide wiiH fieveral inches lower, boin^ about two inches Ix^Iow t!ie 
Hiirfiii-c. Tlfco tloe[K'^l part of tlio nest \v«h oppositci to that Jsiile wher*^ 
the wall w IIS low^ the boiLoni U^ing^ ahout six inclie!^ lM^low the surface 
vt I he water." Such were the typiniL nest ^i olinfiijrved hy BiKlgetl, 
lii one nest w-eiT depcjsitiNJ al>uuL a tliunijuiul Apl'korical iUiilw^rdike 
11 } mi Hi meters in difirneler. The eggM hiiLrheil live days after 
being laid, and iti eighteioi ihm ii thousand yoiiii^ nhoiit throe 

iJichcs long, left the tiest. They were then essentially like the 

inhiltH. Many of the 
young were secim^l by 
Ihidgetl hiinuHllntely af¬ 
ter they had left their 
tiest, and ^ lived well mi 
cl mpjied -u |j w uriiLs." I [ k 
trioil to take stittie tu 
Enghinch but cver^^ one 
dii^l iLS sricui as they 
^ got into colder dimes." 
n le nut i ve A fii ea ns 
upjjroaeh these luists 
with great caiitioiu si*vt* 
Ing that the parenL js at 
this tiiite extreiiM^ly fierw and has lE eery forEnidubki bite."’ 

TTIE 0 »™aitLCXSai€ilDILiyS. 

In the fresh waters nf various tropical countries are found certain 
fishes ivIijcL have a general resen i Ida lire to some of the ganoids of 
ohl times, and one of them, at leasts has a complexity of llie lower 
jiivv which is only jjaralldLMi by such gannids as the Ami ills hue I 
lA-|iidosteids. The gruu]) eontatniiig such fiiniis has l)ecii designated 
as a [xN.-idiar sujK^rfamily—t Jsteoglossoideans, 

Tlu" Imdy is dongate<l and covered w’ith u system of hard scales 
having a iwcidiar s^ndpturcs Ihe held Idng dtvidfd into many areas, 
rcsi-ziildingmositjc work: thu hc:id is c.xternully^ bony and scuiplnredy 
and the purietuls intervene iK^twetai the fronlals and siipraoccipttjil. 
liy si>ina naiumlists thix^^ families have iiceii rtamgiiijsiMl for stieh 
fishes, hut they arx^ geiiendJy iitdtcil under one—All 
iigitH! in having the irilerninxillnri^'s pniretl iind jji the postM^ioii of 
W'cll-dei-elo|ied intrrot>tTcles and sidMi[XM'cles^ niif] thu^ dilTer from 
their nearest ridativiv^ the dwarfed Pantwlonthls of Afi'ic^i. Tho 
life histories of these forms ani little know n, but two of the ivprtiseiit- 
atives of the group have Ixxm tiSix^rUuned to be cnri! takers of eggs 
and ytmiig, rind very iiitcrcjiting detoils htive been nmde known of 
one of ihtna. 
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Tire nn^l gl|^riitic fmih-^viiitT Jirfh— nt Aiiu^eicn^ nt — h thtit 

lM?st kmiwii 11^ I lie [iirnnu’ii tind u mii^iiinu ScrietitHic!Bliy it liius b’eti 
iiio^ ii]itl^' iiftinerl Araiximtii niitl it is tlie only s|weieii of itrf 

L't'iniH. 11 s well ns fuiiiily. In ml ill lion ti> I lie cliuniclers iilj^miy 
noteiL wJiieli it sluitt^ witli <ithtr <)!steo^li>!*Hiii 1 e[ini!, it bus t|ie iK'Ily 
eoiifiKleil mid itol kevksL the dor^nl Ioii|3rer tbrui the aiiah the veiUriih 
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fur bvliiiir]^ pos't<i}'bit]ils ex^'essively lUifei^eiil iiiterl iim] rxtix'inely 
Binl mmiproiis (uL>r>iiL sixttM'ii) brniidiicHte^l mys, TIilhu 
idinmrters^^ of itiijuJishleruhle iiiifHirtiinri! Eiy tlieriuneli'c*^^ iiro tJiesU|K*r- 
lieiiil I'OMcroin it ants' of iiiiiJorLiint OKti-olu^ienl [H^ealiiiritios whlrh 
ivofiikl too miieh technical detiiil for llie jiresiefii nr tick. 

Those who woiiltl twk further inforiiiiiliun nrr refF^rreil to an artkli! 
on the ^ Criinial osteology of the families Ponto- 
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dontfiti^^ iind l>y W- G. Rhlewocnh hi the dounnil 

of (lie Linnr 11 h S^icJety ft>r 1805 |vuh 20^ jijh ph 3Ct-i12L 

The ]drarii4ni h known by tliis name, amirsllng to t’asielnmi, 
among all I lie tribes will eh live along the Arnazoiu The name is said 
to 1 m« a (tiiaraiii word nicanitig n‘d Rsln Arapaimii lb also a naLlvn 
natnr. 

The piniriieu is nnquesi ion ably the largest fresh-wnter fish of 
^Uuei'ica. if not of tlie worldt as has been elaiinod. It has, according 
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to Cnstelnmi, it iiiL^ltiini kriglli H fret tiietor^). iui<1 

oil 11 of Lliut is saiil to alN»iit "^^<1 pounds {iViO ki1o^nn!t>*K 

f )misioniillyt howevtu% » tniich ^Tr^nitfi' is iitliuneil. Ht'hrmdmrgk 
WHS aariui”tMl by (In? iiiliitbUciiitti tif llu* il\o Xi^jrm tliiU tlioy Iihvr 
uaiij^lil wiino Ifj fei't ittid of l“i to tS tirndms (110 iiouikJh'J 

TIioh.* ntv.'ouiJ(-s ait> obviuuHly dib«^rf^[iJiiiL If ii Hi-h S fevX 
wfti^hs |H>micls^ nnr 15 finH lot]^% iKiviiif; llii* sjimv* pro- 
wunhl weijxh nnirly, if not t|tijtr, ii ton. UiitloiiiitiHUy 
Oistdium r^Eig^TiiiUsl till* wol^lil of it H lon^: Srhombiirgk 
ijinrt* m'iirly Eippro^fiiiialtHl tho IrutU Ity tittribiitiiifr to it Ji-li *'to ? 
feel '* lunt^ii ivri^ht ipf *' nut tiinn ITjO 

Tlrr i^lairn I lull titr mother inki?.s of the ef«^ and 

watdirsovrr them yrith grf^it cim\ [iroteeting them o^^fweiidly fifffifmt 
the who to devour llieiii. The yoiiii^v” it in fiiilher as* 
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'■ iin" [>rE>hH-ted by the mother fur M>inc lime after tliey lertvc 
the niid they "‘swim gcneiiilly lOer lier lieiul.*'^ 

Hiith Osteliian and Sehomhrii-^k m-ord thk la?lief of the nntivfe-T 
hilt it iH pmliiilile tliey were lnisIc^l by pmroin^^ived iiotiuiis jind 
knuwletloe uf wliuL Isirdn chi. \ [ is likely i but not iibs*jliituly wrtuiii) 

I lint the nude tnke?i ehar^n^: of the as in ni>e of iiiusL tidies. 

The pininini was Eiscertaiiied liy Ai^-ksik {lJsr»8) tu Ih* foimd 
idinost everywhere " in the Aiim^cjn Valley and tu lie ^ the inu^l ini' 
jriortHtit fish t*f die river, diat whirb, ns fomh eornespunds to cuttle 
for tin- ]Mi|iukth]n aloni^lhe banlisv* Castelmni m‘ords (LHoo) that 
its hiisli, siifipleniented liy tliat of tin' manatee* kctvcs tu ti^x\ the 
nniiierniis ■“ natiuui;"' of that part of tin' world. Ksseiitially the same 
voiidiLiuies persUt to the pri'sent time. When fresh it h exi-c.d1enl, 
and the Ijtdly nE'’arly all fcit/" anil it is the tiellv' that is hehl in jfreat- 
est estv'^nn It k not alone as a fre^-h llsli, how'ever, tJial it iii iisstHl, 
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Groat mimlwrs ary irJaUtM] and oiirod* and it iss tln> object of u consider¬ 
able cf^niMicrce. 

THE iiErt:«cinit. 

The best rtccoiitit of the iief?ting^ habits of any Ostenfrlostsoidean has 
been ^ivcn liy the late #L S. Budgett^, who visited Africa in IWO for 
the puriwcte of sitndying the life liij^tories of some of that iwniineiit^s 
remarkable fishes. Like llie oni]iaima, Il<'terotb is so iUstirit-t from 
rill other forms that It has been set aside as the type of im imleiwndenl 
family, \\1iile it agrees with the ani]iaima and the OstiHiglossfulH as 
to ilie chariirters aln^idy inLlicEiti*dH, it hnn a roiinth^i Mh\ the dorsal 
shorter than the anab the vent nils snhmedhin, the iwstoHiitaLs con- 
rmuons in an even curve wit!! the JriuiKirbitidsH the itundb small* and 
the branrhiostegal rays in mlnml numl>er (seven or eightb The 
principal characters, however^ are skeletal mmlificatiniLs, esfualallv of 
die iKines of the hack of the skull* and, more than alb of ihe evoccipt- 
tal liciiies, whirl) furnish Itirgi'' accessta'v cvHidyles for tlie first vertebni. 



J^jiV TIf.—Thr IliaeraELs (iirtrrol li .LTElt VnlcueleEiD^!^ 


The only known //, is a largi^ fish* fHjcasicuiiilly 

evfiTi attaining a length of M fet^t or more, A gtMuJ idea <if it may Ix! 
(ibtiiiiicd from the aeccunpaliving figure, 

Till! hetendiH iiiukt^s o very large circtihir nei^t, and* ituleeLb in somu 
of the swamps of west Africa w'hirh lliidgmt \lsited, one at the most 
striking feiitiir<*t+ was *“ the presiMK'c of mmilicrs of enormous nest’?/' 
which looked like ''irdniatiire higTifi))Sj" and wliicli pnivtJ to lie lhos€’^ 
of /irtf'mtit* The “ nitnisiiml four fiH'i in <1 in meter 

and were iinide in alx’ust twn f<!ct of wjiler,'" The walls were about 
eight iiieheH thick at the top and roiujaiet, laurig made of the stums of 
the gi'iisses ivinovt+tl hy the fish from Hit' ceiiler of the newt.** The 
{!<hir wiis '"the s^vamji-boltoiiu and was made pL'rfw.aly smoiijtli and 
tutrix 

Hiidgett onire hail the gomi fortune to set? a “ fautaiig” (sneli is 
the native name of the heterotis) iiuiki* ii nest^ and tells how it was 
done. ” !l WEIS circling round and ronntl ihe w*nll of its nest^ every 
lunv and ihun throwing its tail upwarfls and outwards, tesssing on to 
the lop of tlie widl the deliris from the inside of the iif^sl. Thus it 
toiled on until the wall rearhcKl the surface of the water and was com¬ 
plete. AVhen the nest was finished the water it contained was ^Htr- 
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fpctlv cl Win Iinsl ehnr. so thiiT I could sec with writer telescope the 
nearly t-overhi^ the liotturn of the ni^t. hen all the ai'C 
hi id the ft: h leiivi’^ the by a hole at one side, 

The ne-t a|}j>enrn to lie used '"for nt uiost four or live days/" The 
it was tlionjrlit^ wiTC hutched in about tivo days, 
long ext emu I blooiUrtal gdl fihtiiieiits. 


The liir™ had 


Fur, Tit,—Xsit «f ihm Hf^crvf^ A (l*rF llirdircn. 


As souti Jis they are releasctl they striki"! out froiii (he bet tom ^ and, 
the day after hntdiing, "'jnay Ije awm I'Ontitmally pii^T^itig itp and 
down/ The nest day * they cease to pass up and down, and eonverg* 
iiLg to a siviirin nlK>nt one Umi in tiianietert form a diH^p ('iMitiniions 
circle mnnirkiihk for its regtiJaiity and jM-rfeiistenee. 'I'he sw^arm 
pieri the exact center of tho little liigiMai. Tlie young fry, whirh by 
now have lo.^t the long cxlcnuil gill Ji hi merits* iire seen to Im feieadlly 


ytfi^ T-t,— HfttmtU «iri»trnrii+ airm, b ilttf ftftpf IfcftleKiav^. Aftw Iluilpftr 


careering round and round* ever In the saine ilireetion. for at leiist a 
doy% Alxsut the fourth day the swarm liecomes less porsi^^teni iind 
regiilar. the larva* awimming first lo one side of the i]e?ft and then to 
the others until pbcml Ihc fifth day they leave the by i lit> exit for a 
few trial trips, attended hy llic parent, and finally leave it altogether. 
Hwinmiing hitlier and tbit her in a demie siwumi. from ivtiich ilie par- 
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ent h iipver fsir distantBudgett kept many of the fry for several 
vvceks* but eould not get them to feed and eventually they all died.” 

THE i Ilk ^UDFisyi::^. 

The pairing and ovipf^sition of Mudfishes or tlmbrids has not been 
nliservrfl iu Aiiierirn* Though I hail some for innnlhs iiiider nlistwvii- 
tion, but B. ('arboiuiier appears to have succeeded in mating them and 
o^>serving the ^)ehavior of a paiTiit H^h to tlic eggs and young. The 
fiict^ however, lias l>oen univeimlly overlooked owing to Ids mb- 
naxniiig of spctTineiis. He culletl them ^ la Pondiile {Ktfudida rypW- 
nod^yufii^ C'av*)/" but im sueh tniiise ap[>earH in uiiy of Cuvier's works 
and the lish m i|iit^linii eviihuiily imt a orid iheit^is lit¬ 

tle* if any, diiiTbt thni it wji^ the itaniimn Mudfish ( 
oocurring ar^amd Ac’n- York, I'be reasons for this identi6(^tJoii ate 
given in StaeiiLe for iKHvmber 2ij lOfMi. I'lie ailicle by Cariwjjiiiier is 
in the Bidctin Mt^nsnel de la Sorietc dWccliiaatittion for Xoveinl>er, 
1874 (p)n 0tsrMv74 % It seems I hat live female fish thci'e described 
watchi*s over her egg? with ii tentler S4>licitudeduring the forl- 
niglvt of inculkithki/' Elte fa-arte ct eiii[anie avin^ soiii too a lea 
sf'diuient-s teiTeiJ.v <jLii pnurraieiit etn^ nne cause d’'altenitiori^*' etCi 
For full details the originul article should lae ruiLsulted* The identic 
heat ion licte made shouhl b* coiitiniiLHl hy ultriu vjiuons on living 
hshes. The habits of the s|MH;ies lire of uneK|jected bitercst. 



Fia, Vs.—-.In Opii.E4>n|iitilLU4. OjfiiiiarrjjAntuJ ^/WAtiiH^ A ^l-cr laicIl^ariLiduicLr^ 


THE la^lllia'EPItAlUliS. OH SNAKtlltLVUii. 

The old Itomans had n way of exresting inertHluliiy by reference 
to nature* but they were not always liappy in so doing. Horace took 
as the aLiiie of improbstbilily the existence of a black i^wan —mm riifi# 
fii trrri^,^ yet all the swans of AtLstralia arc Idack. Seneca would 
“go ii-fi-^hiiig in the sea,” ami coiLtrti.Htt^l with such a iiaini~al course 
another: "There are many things in this place will come into thy 
miiide* which a man may term after u jncrrv' sort* both ificrcMhihHis 
and fabulous, tliat a man sliould go and fbh with Ids pickaxe and not 
with nets 11 mi hiwkes.*" 

But with pickax and spade may tlie OphicK^epkduid fishes lie 
sought in India. The l>cd of a pond or even u river that ap|>ears to 

HM lOOS - [Vil 
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he barren im the may liaHwr a few inches below quite ii 

in the lihapt* of fi.shc;^ which hsiv+n fpuniL their way there for 
refugif from the ilrouglit. h h this gn>np of Ophioeephalidsj too^ 
which funiiishes inlorcsiiu^ exauipies of paternnl care* 

The OphioccphaUfls are elongated Jislies with a tlattisli* declivous 
beach scales of imHlerate sixe tai tlic IkhIy uiid larger oru^ on the hc^acl 
in libliqiie rc)wjA,ii long clorsiil ajid a loiijsf bat shorter anal (both spimv 
lette) , aiul ventral Ibis beliimi or uneJor the bases of the [let'toral with 
six soft rays, the outenuost lieing iimliviileth but articulateil distal I 
Tlie^^ ciharacters are siipplenicuted by a |>ecLi]iar luotlitlealioji of the 
hranrhiaL upparntioi adaptive to aerial re^]3inuioii, as well as by nmny 
r.tluT uJiatomicaJ cliaraeterb^ The labyrinthiform apparatus is also 
useful under WTtaiii other disturbing eonditions^ acoirditig to Day. 

When pollution or [inisnimus suljstiUices find to rivers or nniil 

is carried down iu such quantities ns to choke the gilb of inoat fomis^ 
these Ophiocephalida! urv id most inieilTectetl, for breath¬ 
ing atmospheric air direct^ the present or aliscuice of flu- 
viiittle contamination is not of such mjiterinl t!tinset|neiu:e 
to their existenw* They are able to live- until the [kusoh 
has pEisseil tlownstreans aiul the wiitern are again pnri- 
ficih"' The ilitFcn^m.-eif from Eiil other tsslies, JudcccL ai*t'; 

great, tluit there is not uiiiversar ngri^emejil eis to the 
uflinitii?s of the family. 

The t ^phkwphalids are uiwmt in nnmiHT and found 
in almost all the tropical and even subtropical n^gioiis of 
tile Old World, 3 ociuirring in AFrictu hut all Uie others 
”^^*^**^ in Southern and eastern Asia and the islands Ui the 

southward. In the Philippine Islands am found at least 5 s|wcri£^ 
Tliere is no general Kuglisli name that <'an take the place of (.)|>liio' 
ceplialids* ^nakcheads is a IxKik name i.liut interprets the j>4itin title* 
but is randy iiseti The wnnl in inosi |H>ptilar ti»e is mnrruL vari¬ 
ously spelhai, which is the common vernacular Indian ienn for specitjs 
of the fajnily. 

When a prolonged iinnight ilrh^ up the fKUiils or lawlies of water 
ill which they have llounshcrl the .snakeheafis do not nc<;essiirilv 
sueenmb to the constipieiw^s, hut iti’c: proviih^il with iia'um» to TOntcud 
against the advi"rse coiulitioiii:^ Some hurn>w' into the ilryiiig Init- 
funi, somclinics tii I he depth of 3 or 4 feet even, iiikj a moister UoriKoiu 
end JEi such piaffes may siindvc till later mins release them from their 
entoDihment and restore the w^aters to their fortner beds. I’tie fishes 
retain nioismie enougli to k-eep tlieir gills from detvsicatioii and are 
lible to breathe the little air needcil direct or even to Hiispeiid respira¬ 
ti on+ Others wunder from the recalling pmd to twk more favoiuble 
quarter^. Such rmignitiou&« are luc^stly engaged in during night lime 
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nnd when ilw grtnind mid nir ure mmf^i they cmi travel considercibk" 
ilihtuiice^^ nds crKpucity Is fmjiiently exeiri^d in the l^oginniug 
(sf the miiiy lieflsou,” when they ftiJiy be often s^een tra^^lling amnn^ 
wel gross; ^ it is olscj inode is»e of iu the opjHfc-ilc -Htsoson of incipient 
drought. It is {:loiine<l by some thot siieli endgrolioiis are dot eii- 
timlv ]K>intless, ond that instinct guides them to woteri but such 
el aims have not liecii confirmed—ut leost not fully eonJiniied. 

Peripoletjc showmen and jugglers avail ibemselres of this^ for a 
fiiih, nuiuirkable uptilude for terrestrial prf>greissioiiT luith in India 
und Cbiria, Tfiey carry the fishes abont^ and when a fitting audience 
Can be ubtaitied take the fiahes frotn their reecjitacie and place them 
on the ground, when they proceed to *^woJk*" or ** crniwl idKint.'^ 
grc^atly to the wontler and amusement of the cdbildreu. “Owing to 
the breadth of their Ixiclies they an? able to progress in a ser[>entiiie 
ijioiincr, chiefly by meang of their pcctonil and iTuudal fins^ fir^t one «f 
I he fornu’C Ijiung odvonceti and then its fellow^'"' TJie pnegression is 
really of the natnri'! of craw ling- 

The OphifX^^phaluls an? es[>iHiially piscivorous, InU their voracity 



7T-—Afier iMiy. 


is by iio iiivaus limited In Jisheg; iiulecil they " ap[x'iir to (“unsider a 
trng, or rnt as hiacious a morsel as a fellow fish- A fix>g, in 

fiict. proves to lje aa captivating a bait for some of them at least as it is 
to LI [uke. Near Cjaiijaiiu" Iiidiiu n native iiflicial lold Day "^how 
he hail vcntuml out one night to sec how iiitirniP’^—iho walking 
fishes or ophioccphals—were (iiptun^d- The fisherman was pm- 
viilecl with it long flexible liarnVMKt qs a ikhL and as a bait used a live 
frog. Hardly had the fmg spla.shed into the water when a moderately 
sizinl intirnil siuv^l nml swallowed it. Desinms of timeserving wliac 
ivoidd occur nexlj the fish vawi left on the lumk as a bait for something 
else. iJefiirc hmg a large water snnke was sccii swimming tow ard it, 
jind soon Inn] the fish indnse^l in its rapadoiis jaws^ nml in this 
fashion all three were pulled together out of the water.-’ It would 
fit)111 this sccin tliat they urc active und feed by night as they also do 
by day. 

Naturally when the speeii^s are so minicroiis^ there is tonshlerable 
diversity in ha bit ill und habits. Some of them reside in |>onds^ 
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othi^rs prefiT rivpi>\ wliprc they iHk^e up ihtir n^iclencc in clo^rterl 
hiyim wliic^li tJii^y Hiitl iij ihp. bunks, 'rin;^ pimd sjm^cich ilrliglit in 
lying eit iht'i gnissy iiiurgitLH^ wliurp I lit* wuttT is not ili4?p t^-iifiUgli to 
nivi?r thi'iu; luui lu^t^ thifV nn* uhlv. tu n^piK' iiliiiosphiTici! iiir 
Sip (Iftft-i). ” SotiiP of the tipliiiH^i'pIiiill pn^fi'F <lirty to 

dcm\ wjiter. [XTlini>s for |Mir|KtS(fH of miiixsiJineiit. When tliuy havt; 
sLjriTil lip all Ihu sc^iliinent Jincl pniuU^^I ii quiintity of riiuciih^ they ap¬ 
pear tf> lie delighteiL iheir colors liecomo mon^ vivicL nwl they n^nd 
lo their favorite resort * t3'***i» iiiiitnigst the vegtrtJitmn jnst. Ixoieath the 
siirfma* of the water. As ?h>oii iiseleiin wtuer is ^iveii them they lie- 
roine excited, as if they imagineil the time had arrived when they 
ahonkl change their abode.*" 

ItiiL siieli phivtr.^ iirnl postures are Eit times exchanged for others, 
lliey niLiy ht' *" fn.'ipieiitly st^ii tlowtlng on the hiirfsiee: of the water 
HR if HRleep."’ Stteit inilividiiiLls ‘*iiiay approached very ido^a:dy,''' 
In ^-ome places gims aiv list'd and the fish an' slioL but “^Mhe game 
asiially sinks wheu kilhal and has to be dived for or otherwise ob- 
taiiiciL^ 

The differciiccs either in sixe or coloration ladwwn the sexi^ are in- 
eonsidenihle* ifonopujiy unci paiKaital solicitude are aeemlited to 
them. 1‘hcy mostly* it is hreed twiw^ a year. The eggs are 
fjiiite large and vary in numlxir in iiiaa>h[hiiH*{'< with the size of the 
female: in one Day esliimiti-d tlii’re! were alioiit 4,700 eggs. Ovipo¬ 
sit ion h provided for in a rndc rcceptaele whicli is pivpaml hy tlie 
male. The cjf Afyst^re is s^iil to consttm'i a nest tvilh 

its tail ainoiig tln^ vegetntton near the OiJgiis of the tanks whilst il 
bites (df the ends of tlie weeils whieh giy>w in the water/^ f)ver this 
the parent kc'eps guard, and his care is exerrifrini not tml^^ for the 
eggs, htJt for tlie young until they a tv developed and stnmg eiiougii 
to care for lliemselves. '"Then they are driven away to set'k their 
oiiTi sijl>sistefice,^ oikI thcK^ who aiv ■' tixi obslinate io leavct” it is 
IjelieveiL are '"eaten liy their |H'tsgenitors.’^ 

The Ophioeephalitls sih' highly iwstceniHl for table use, lIuisa' 
which inhabit rivers ladtig Inater (Invored than Uie cdhi-rs which live 
in sluggish or stagTiaTit w^ater.” They fnriii in iiiaiiy phices a very 
important part of the fi-di sii[iply uf the rnmmnnity. They nn.' in 
prime cnnilition. or at least, eluelly demmidedt in ti jjorfiHdlv fresh 
state. To supply such a demand, in China they anr often lairriwl 
alive in tubs c^r pails of water, and sliee^> jire cut for sale as wanted, 
tlie fish selling dear whilst it retuiiiR life, while whnt rianains nfter 
death is conHkler\H:l ns of little value.'* The onlmib art! rt'tiiovetl 
laTore taking the fish around hut ttse mtiscles n'miiiii long ri^|Hinsive 
lo Irritation, atiil ‘"when ihe irritability of the flesh is so mncli cx- 
liiinstwl that it no lotig\T ^|ilivers uinler the knifes if?- ^'iiliie in gjvallv 
depreciated.^^ This practice^ Kichardi^ti thiukst how^ever nmdi it 
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limy slii3i^k tilt' ^vlipii Ju^ltiIxhI. b not worse tlnm tlio eriniji- 

of trcni on the LuniliiiTi Iisli It iJt ]i1riiost siipi*rfiia?iis to 

luhi^ tiflor tlii.s noi'nunt, tioit ‘hlivy vitv tiomt^ions of life/' 

By tile liOtiYt^ iht^ aHull fUht's. us vcvll tJioir iirv ** grt^utly 
lifter a-s ftwHi,” 

To insure n eoniimiotis supply tire kept to ti ennsiclemble 

extt^nt ill pontb or tunks uiit] even in titpmriiu biit tUeir wtintleriog 
l>iwlivity ant] eliinbiiig eupsibilSty entiiil j>rt^autions ugiiinst tbeir 
eniergTHK'p. *-Tliey uiv eXiieediiigly iliHiiUill to retuin in ut|tiuriu 
ljji1i>ss! I be iol^ are eovemi over, uti ollierwbe tUey inimugt^ to esciijx 
uik] |rrtHtuN:l on Hietr Inivels.” 



Flf 3 . —e^mionn Three^BiilnH] St tukT^barh (fTflilrroifrei# ifcM ?r<iiwJ},. Enllirg^SU 


STJTJiLElixtCKS. 


Tlie GnJtt^rosleidM^ or stieklelifiekjsN nro more or less (^impressed fusi¬ 
form or modemtely elofigateirj fishes with u ptirtly or wliolly mikec! 
skiti^ but generiilly willt u nn\- of liigh plutes ulf>iig piirt t>f the tail at 



Puj, 7 ?r—FnuEViit»lnnt aiii*ISiT|:iack viffl4nirip#|, Ep.Ekq;hI. 


leust; tlie head is conic und pointed in fiYiiit or prolonged into u short 
tube, and the juwb urmecl with narrow bunds of teeth; the ventrals 
ap? u sliurt or uuMlenite distance liehind tire buses of the (>ectorAls, 
and eadi has a stout spine iiiid one or two redncecl rays; the dt^rsjil 
fiimitiiri' (NLinsists nf two to fifteen frw^ dorsui spines and liehind llieiu 
a doi^l fill with bminJieJ ray:^, and the unal b like the ssceond dorsal. 
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I'li^ry b, m Oiln r rL^jM?cts ilutn ilio^ tiieiitioTieti, uuich more di- 
vvt^ily than in uthiT fainirii?5H* titLlioii^h tin:* s^pccii^af are nnt very 
nnniei'iniK; lUeir rxait inmilaHV luiwever, ij^ nneertiiiti. The s|iecies 
n[>|a^ikr to Ih^ sillkjeel tn nnusinil varhitiuiu ami eharaeters wliidi wouh.l 
Ih’ of s(iet:ific iiiiiMirtama.^ in must appear la? merely 

iiidivLilual A tvsiill of tlih was thati l>efore the extent of 

llki^ variahUily was nppnH'iateil iniiny s]R?eiiie iiiiiiii^s wert* Inised nii 
what later pruvctl ti> In*, unstable rhamrters, ht>r iiista-iieu, an able 
Fnuu’h nattiraliKt. Pnif- finiilu lUaiuliiird. thmight that iti hVatKH^ 
alone lliere wen? st^veii sjjccies with tlirec dorsal sjlines am) four 
sjieries with iintny. Me was even slroiifrly iimliiied tn ihhik tlial 
ntIhT spxries ( pUisienrs espta'es) remaiiieil lo he Jiiscovertwh 

NatnmlLsts iif llie prc^nt day nsUiL-e lliv seven to une 
(rttM iirukfitiM) anil the four lo jimither {ur Fmiijitin* 
prtttffjfim). It is nol hiipot^ihle, however (but not ptxihahlel limt 
it miiy Im^ foil ml that fn>t]i the estniiie rif isTiibn' iiiiiltiplieatinn nr 
splittingof si|iefivs tlmt* has Wp n nwiiLsioii tn an f^pposllr 
rxrivine of excessive Ininpin^^/' Mnrli moo' ivrtain ait^ the : 

tlu'^? are rcmlily sejuiniieil a ml s-lninl ont Imhlly in natum Thri'e 
of thesd,^ ^K-ciir in the Ohl Worhl —Ptintiithfn {PiffjoM- 
and SptFiarhiir. fFftJttertifttmH ami hit ef|iially well 

representw.1 in Norlli Aineriea* ami the uf Spiititf litu is mure 

than bnlamvd by the existence here at two unkiiuwn to Enru|jo— 
uml Of all iIht^" the ncsHtin;r habits are iuiito or 

less known. 

All the sticklebacks take tun* of their ami the newl_v liorn 
yniin^. but it h the imile, and not the female, tliiit exert^ises [amnstal 
ran>; he it is that bniids n nest that wnuld do chhItI to ti hii^l ami 
ilrivesi or enlloes the fill! female to enter into it tonl dejKisit her rip^* 
hnrdiai. Wlien a siiOieient supply of has Imtii st»<air*'d, the mule 
e|o!4i^ the ami remains in rhar^re till the younfr have nmclK^l 
a siaie whieh lie c*insiders to siifTndefit tn enable them to waruler 
away anti seek their own Itriii^, 

The sticklel>acks have lieeii <livi<]ed among thm* groups or sub 
families. 



Fid. lii.— 
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The 1 test-known forms, or aster&stehet^ have the i>elvic 
forming an arrow'like or V^slinjied plate Indow^ the j>oilit extending 
backward. 
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The thrw-Hpinetl stickl^ihuckii tun oi' iimuy &pjiied 

<4ti(.'kIt>l)Ack!K iiiiJ tlictt^* with fiiiir of live, ilorsiiiil sjiines 

retd inablc (lirecUy backwimi l)elong to U. 

Out* peculiar American type, the Apelthies^ have the |x*lvic Itotie^ 



Fiu, IR.^FflOMqjltnja SUcklubick {A]H«rr fin. a).^.(|irUd. I?*l- 

tfuodfWM). Alh't-EHoKr. Tb1»ptnw, 


obtuse be1itiid« hUenil huts, anil between them an nnnrmtal l»elly. 

-V Qitnl tyjM>, the bS’/^/i(t/t'A/«WF, Imre the (wflvic lK}nes l(a>sely 
iH'cled ill froiit tail}' and tlu‘ venlral fins iiiserteii further biiok ihnn 
ill till' iithers: the luuly is nlsn uiun* elniifiutetl, the snout extends 
fonviird ht a scuiiewhsL ttibiforiu iiuuiner, ami the ilnrsHl spines an* 
inori^ nil men I Its. 

The must |;t>iiprally tiistrihiitnl and cliarueteristir of the petieni 
and that to wliieh the lar^itfst sipecies except Spfmf<hiif lH>lcin|r U ffait- 
itrromt^' iM, or the tl i rce-spintxl st iek lelmcks. The laxly is com pa rn 11 vely 
Iiigli and hns a fasifunn contour, theni iirit two larfit* free sjiines on the 
linrk and n smaller tujc in front of the fin, and the ventral spines are 
cotisidvraldy Ix'luiid ibe roots of the [x*(:toruls and tinder the inter- 
spatv lartwei'n the firirt and seifond dunail spines. Tin* most i-om- 
inon s)>eeics—common to Knrofn* nnd .Vnieri(*a—is the ft’aMUrmteut 
oei/f^a/rfA. 

Almost any permanent luxly of water, howe^-er small, may har- 
Ixir some, fn the words of Sjnitt, “It is often met with in cidl«*tiotLS 
of water so small and so isolateil that it appears diflii-iilt. if not 
imfxissilde, to explain the manner in whiidi It has lx*en eimveyeil 
tliithiT, or the sources ft^nu which it derives its sn]iport. It is 
fondest of culm w’at(*r, and in stimmer frftiiients shallow spots close 
inshore, espwaally where llie sun.Hliine has full play. Here it leads 
a merry lih*. and one may often see it leap several centimeters out 
of the W'atcr, w'hile at other times it keeps still at the same ajx>t. as 
though there were nothing in the world to distnrh it. But in a 
moment it is all life and spirit and darts off with the speed of an 
arrow, in stormy weather it is tossetl on the waves and has lints lieen 
t»st even into a Ixiat. Toward luitiiiiin it retires to deeper spots on the 
shores of channels, estuaries, or larger inlets. In lute niitiimn and at 
the hepnningof winter, however, it roams about m largo eomiMtniGs;'' 
It then prepares for winter quarters; “when the cold is most severe, 
it probably lies packed in large shoals at the bottoai^” 






FAlit-^NTAL t^AElK PUFJ^II -vVA7"KR Vi^UF^. 


II is iiJj L^iiiiiiLintly ijivgsiritiijs li^h hihJ iLs lyrhuulj^ iirt.^ soEau^tiniej? very 
inrgo, but they im? niit LH|qiil]y eviTV ycur» Snuii' yertt^- they may 
\jv txuijjjiinilively fi-w si ml m wUiers exinrptjqiially iibitmlmii. Iel 
many Mie nnrUitTia j-treaiiL^, W. Ken si nil lliey 

oeoiir in wiidi viisi numbet^ as Ui Im? hi^hI fnr fei'iiljjser imil 
ffK>rl for cow^i and iiiiJ even fnr nieii^ 'rhey wert* tnkim iii 

huge lunniters in the bnif^h weii^ used far rniching ^^lnull herring nil 
ihe ctMist nf Mnine, nnd in the same Ifnaililv often bt?eonie a nuisance 
by clogging the nets of the sn elt i!«nnei‘>L‘^ 

rtne instance jllusti-ittive af llieir otertsioisal ext rsioi^li nary mini- 
Ipers has Imhoi often <iiioteiL but is as apt isow nn ever. In l77tl Pen¬ 
nant ebi lined tlifll once in seven or eight years ui no King shnalH 
ap|K^ar in tlie Wellam] " ('anal “ iind come up the river in the fpnu 
of rt A-ast eolnmiu They are S’tipp<jsed to lie the ninllitinles which 
have l>ecn wsnJietl out of the fenii l>y ihe HimuLs of sE^Vi^ral years and 
eolWlecl in some deep hole till, overcharged with niiinlwers, they lire 
jheritKlically obliged to attempt o change of place. The cpiEintity is 
so groat that they an:^ useil to iniinLiU'e the land, ami triala have been 
made to get oil from them. \ notion may b? had of this vast sUord 
by saying ihnL a mall eiiiploiyed by the farmer to take tlioiri has got 
for a coiiiiideRible time 4 shillings n day by selling them at a half 
|>enziy n bushel^ 

This u<-{x>iint luus Ix'eii r|iJate<.l as iin pain Holed, but several noticesj in 
American piiblimtions come nearly, if not fully, u|j In it. In the 
Canadian Annual Re|Kirl on Fisheries fnr ISVtli tp. tVI) it is rtjpnrieii 
that die ihree-spined stickiehnek or picassoii was eatight in gn^at 
qiiaiilities in the small rivers, lirook-s nml hanjrhmn i^f Magdalen 
Islands, where it is used as fiXKl for cattle anti as miiiiLirLs'" anci that 
"^40€ barrels were caughtin ISO:; "in the nf Basipie 

Harlair alone. Four lumdnal bjirrt>Js weii- also caught In ami 
sold as manure at 2o cents |ht hamd, but in 18GT tbe ciitdi was 
snitiller ( ami prices ad vanml to'* l^. ?ld. per barrel.'-“ 

Stickldiacks are very vonicinus and almost oriiiiivorous. their 
ra[>acity iKUiig only limitvil by tiieir slaji*. Tin* eggs and fry of 
other fishes, suffer severely from their attacks, lull with apparently 
ti]iial relish they take worms, the munite ciilnTinrstniciiii i-rustacvarus 
T he I a r va* and i Tiiiigi ties of instHas, a n i J sm all 11 lol 1 iisks. H lit t hey d o 
not refrain from attacking tishes iniuh larger llnin theiiiselvi^. Mr. 
Mable. at the Westoii-sinwr'Marv 'Muse it in, had some tiiree-spined 
slLcklebficks ill an aqiinritttii, and sotiio roach. /rori'yriiA were 

addeil. Whli this invasion tht* prior inlialitlatiLs were dissatisfied, 
hm not frightciHaU us they fotlhwilh attacked the iiewx-cjiiiers, bit¬ 
ing lit tliein anywhere until they lK?eatiie thori>nghly cowled, '^Iliese 
little tyrants were oliserTcd to place ihem.selves in fmnl of the roach, 


«Fislierl«i AmseaUlces Cor 1860 {p. 42) anil IStVT (j>, ^4), 
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st6ndv thoHisi'Ivtw by ihi'ir tiiils, iim) iliGn b^uililcinly ilnrl i^lPitight iit 
the Hp» of their intciiciwi prey} from whicli they liii pieces out. 
Thcfie wUiicrks were ootltiniiiHl until uU the roRch had lieeti kilierl, 
when tJioy wtrt' c«ten by their confiuerors.'* 

Another iiistetiee of insatiable vnmdty has been rcconled by linker. 
One devonwl in fiA*p Imuis 74 young dace, which were u quarter of 
an long ainl of the thiekne#w of hnnsohair. Two days afterwards 
it s^Talloweil fi2* anti wimid pnibobly have t^aten as inaiiy oviuy day 
couh] they have been prociirwl for it. 

Such arc the inain facts resjwcting the general habits t>f the {dickle- 
Imcks, Init their tddef interest to uh aiv the estraordinary iwvtts which 
tliey ninke tiiul the still more estratjrdinary provision with which 
nature has endowwl the niules in make those tiesls. 

When spring and wanii weather are well advanced mates and 
female.s Ixtcotue impressetl with tlie imstinct to reproduce their kind, 
and the whole organization is modified accordingly. Tlie femalo’s 
abdomen lK>(onies distemliKl with eggs, ami the mote, who had laoti 
silvery white during winter, asaunies a brilliant livery, develops from 
the urinary bladder nnd kidneys the material for a iiecnliur tliread- 
like SI distance, and prepnnfi to make a mwt for the reception of eggs 
of such females as be may bo able to inilnonce. 

The peculiar secretion from the kidneys deserves some notice here, 
for it Ls unique and only known in llic sticklebacks. It was first 
fully descrilwd by Karl Mobitis (IRS.'i) and sofin afterwards by John 
Ryder (and H E. I’l iiiL'c (ISSrO, The last has not only given 
nn exccllenl account of the jMJcnliar structure, but some apt illustra¬ 
tions, and those are reproduced herewitti. (Plate l.| 


EXVJ^SXAT1I>N OF l“r4A"fK 1- 
ATtvr R. K I'lirsrK. 

Kl|^ 1, Ti'niuftHn^ si^ilnti linfllrt' timlrnjnirtii xp.} af truM, udimr^ 

nh%p iii X illfttUL-tt^r. A* kliluc^jrn li™<ak*»wtj iHirllon j; a, ffp 

rlpjtit tmti Jpft iiretoiH tJONHWig ltirjj?lrmllimlJy <hi1*t t^ptitntJ Ixinlers* of 

ktiltu'^ni; h, urlnjity IiiImiIiw, tiuH'lol nf c>Y»ltbrlIiiJ poIIb R. ttriiiaiy 

hlRi1ili>r^ Ih^IiIiiiI I In* ttjrtSxi a, b, nbrouB Vt, tt, tJjfbt Jittd loft 

nn^it^rH {oti ii|,>iirMiJt<' nf ; 4, foiibiliifnl tkr«jct4llE(^ j^rct3oii from 

kldtiPsnA: V, U’, tisioi^ 

('lie. ± Frugtiwiil itt ]i>'iil!iic l■H[ltHlJk? tii uriun^ Hlhtwlni: tin? mvftt uf tvllji QUil 
X 

Fig. H V'tagniuiit Elf (npBultv of ovum, tii trainsvprw 

ntitnefiiiUK X 

I^lj^ 4+ rorEluu 4if i|iticmii» H«t'ir(!lliiii« BlKiwIng funteulnr ErtnierturPr X 

41a, fi, Skotrli of (dKiij^TAitiiuiitteK ODL-^tblnJ iintunil Blz4^ tlie poi'ki-tB 

rrmUiiurnif om fir. n, ommgal Interf^tlnA tfnnwlk; 

h, 6p maKBCri of ovfl co&Utljwtl In tin? Itktnni^i&o^ of tiaftL 

Fl(r^ UL lllj«npi''l lon of inaSVi nlniwl iis vljwcm of (.kOKinHuf port Inti of obiloiukitnl 
liivlty, about uatuRLl sIk ^oloroJd iirinaiy blttikJorj h, loft tlnxiiw? of urtn- 
nry blaililDr (rorvli) ; c, rlj^it floxuro of iiriEinfj bltulilor (iwtar iiontcirloqf terai- 
tnntlon K d, porel r, doEicnl ifpiilmslon ♦ f, aiiiu^; ff. urlcotry utotftiutv: 

Ap fllluwntno < I. r^stit ntwi li*ft ti?:Bt^E /p bldDoyjt; uwlonij 

awLni bbidiicr. 


Srtii1h»n-*n dfrpoft 


Plate L 



Secbetiqm from KjDNeva m Gin^EROstEUi 
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nij tlsr \mU- lit Tl]t» IIIK lUv kldai-Jii »re ta In' 

swollt^ii, tliL' ('iii;w?t'(nlly' uallwibLu jKrsUTlorly 

fflij. 1 i\K SiN7i!tiiiji *tt till' kliJjiifTTs^ iitt iikurut -iL‘i>m]ltloii tif tin-* fl^naoDW 

tubulin frtir. 1 A. M* I1 m> niiiktil opltlunMI ^^ellis of wiilth an^ ciwoUt'ifc nl 
rn'f I'lida ami liiiVrf!iitt4>^ in oiitllrif. Tlu* tiTicIffiw! of f*iJn^h mjSI Is slljEbily iil«- 
j»l(]rnl ntiil fK'fiisile^ tt inort* iftinliuil iKitiltlon i\mn In tlw* iiumiail ^'OiMlUloh, 
'yh***f' ti^IlH iirty wrilvp In iSL'-.Hruliiiir tlic juatertnl ups'll 3ii nmatruKrtlnj^ 

rtiv rifc* 3 st, Tbi*y inirfomi tlie fiim lkm, ItitltJi'tl, of cell ^Inndn. libil ihHt j^retlon 
H rtirrSed hy thy nrlnlrort^uH tulieH to tin? niitr vnutral U=ir(lpr of yocb 
wJinim ji Inrffn pEiHfH-Tt liiuuUudlimlty. \n rrtntK Ki'i.'llun tlJ4> {pi. 

r. Jl|?_ [ A. tf. nr*' oi^nl, nniE tlii'lr i^aiMfcrStj^ Ih vvry #*mat fit tbln time. t\\y 
wulla iift ilofi»o fituviuM lL4itTie llifeJ u'ltti ptiv^'nient tH]HJh?ilu.iin Bofb 

iirelfTH eaiiTKe from thy renal muss nesir Iko fai^^terJor cinl. Mint dewt'tjmilnK In 
II fnrwjiiil Itimtion iMNonse ii[i]i]led in the wall of the acj<^iLle<J urimiry htudLler* 
wLJelj rit tills jmlnt Is Hoine-wrluil atleininkitp mill ptiaa^liMC iintcrliirly they ojjt'ii 
iil]lli]iit>ly rnnii wlltmut Snwnfil Uno the bliidder, TiiU slnirltin^ It Ls 
tyiry to Kiyv irt tint tnor|jlK*lo;:b-ttlly mujii'eteit wliJi tin? urinury rfH^?|>fnicle of 
lili;lipr eerteliraT*«*t tin* 1o7t||ftlien+?il i'lnirw' tyt the urelvrs. of whieh 11 Is sbnply 
n dllpfi^l i-ftninion i-^sriJoii* Mni; line to Itn extniurdlnnry ilevebnninnt hi tln^ 
tiiftle Ntk'liit tmi k. In n llwb r^i Inelw^ Pn U'JiptJi it Lh nlhimt uu Ineli hm^. atnl nt 
Itn wiliest |«irl uue-llfib tfin li Iti dEiiinotiT. SUdnhil on Uti^ rlulit side of tin' 
nKlondtml i-nvliy, InimecllaTely holow itie Hwhii htndder Iti llie (K^slbep.itle 
n'tfitjn. It bits the fomi of n t'upnelous tayrlfunii niii\ I'lnlhijf blliully atihTlnrly. 
nnd dliididHidtn; In l■lre^lJltf+r%'tnv ns ll hnekwanl Mit k Hi!- i-. ui- 

Ikfore tiTftil I Latins: iwslerlorly It iIi'mi.tIIh^ n iloiilde i-tine. eiowinti: over dio 
Inti^stliio fnitn Ibe rSahl m ibe left side Ijil. L ns - a isnd lifter ii slunt 
iMimllel foitrsi' pnssiTiE on the vtndml shSe of tl>p Intestine to tlte rl^bt side 
4 1 EM In ^pl. fiff- tl. t), deUaielilnp lieblmS the Eeidlctl js>re i ph i, tin. d, iti 
Info n uriiKifienlttil sitixis, fitnidiitf tlie jwMtiTior tJoHlon of a cloueiil liepn^nii 
itfh h III^. tK el, iulo wbli^b atw .1 tile fliius o|ji^ns Uih u fltf. IX fk Tlie witll 
oT the hliidder miisIstB of two loyerit, nil IntiTual e|itiln'lliiin ipt. i, He. 1 U. oi. 
wlileU Is Handily delnebetl-H and n df’Ose externnl lYnimstlve Inyef Ud^ s. fist 
li B. hu wlikdi llilim out tis the hinder enlnrKi'a* aiitorlurly. Tth^a'a nf an Ititer- 
iitHlbilo iiiiiTH^lnr biyer uptknir posterlurli' wben^ the will In an* extrHordhnirlly 
itili^eiii'iL 'I’lK* di'swralbKJ wnders tpl. h tiff. I «* e> ar^pniniti ojHHailto 
sldOK of The bladder^ tlint nn the left riroLtedinE oldhinely beSnw <he coininDti 
lim T ..r Itie iTun fkfwMbn, nnd ImimsHik furwant iiinl iiiendiiff In the wu I Ik of 
ila^ nluilder on tJie left shb*. 

Tfdtt nulon Is shown In I lie same tRinsrerwe sei'lIuti^HbiLb sbows llm union of 
tlie run ifrffTtrnn of itm left [^sttlH w1lb flint of ibe rlffbL TW wnir^H? of tin* rlfftit 
ureter Is nliot-ler ntid more dlreet, as the bladder Ups on that hIiIp of the nlKlmii- 
Imil cnrlty iit this [hiIuI^ It with thi\ rlEbt wiill of tfie bliiildi*r pre* 

ib^ely otjficjsite tlie loft ort-ler. As the hladder de^'eiids to emss the intestine 
Inferkirly U iwlnts, so tluit the left iim^ter l« bmnjglit to the i>eiiinil «!do of tho 
i-orrli nf tin? litudder Itoth reltirn to the Intonil pofillion sis tho blndik-r ertswses 
the Inif^tltH?. The tnn^thn? tniw eurrea to tlie rl^bb und tiw n?la1laiin ^if tlu^ 
lireiers Inhnihuo rerf^rweilp the rl|;bt belnif boLow' and the left risinif lu the dorsal 
tilde of the bladder- Tbej' luereiifie ntpidly in eaiMielty, isbowlnit |ti i-n-ntH siHi-ikni 
tktt erlreinoly eldptlcid cuvlty^ and ns the hlaikler enhirgcti they pass obUifuely 
mio \ts ebaiidsHf^ their wmIIs Ijelniff eontlimoys with the e^temnl biyf^r of Ibe 
hhidiler. .\SeTiff tldn tortunus ei^urro* lbf=' vtsetd m^retton of the renal tnbnlrti 
renehps ibe blmlderp whert* It Is st4>red up. Wbou first formed tbu seeretkin Iti 
ti Imply u iiltitiile Jelly: bnt if ifbrlllar stmelutii? to mpldly derelop In IL 
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this rnikn-< I* K 4 *i;‘rftii>ri In in tin* 

iin*li*rH. Tlii- 4^-\lH nt Mu- iirliiijr;)' rJumlH nst^rl s^i sii’tlvt*lj^ tlji* jRH^fi^i- 

riiaii't[i]ai thctt tllL* btititiJur JuUtik JluU^tnlt .^1 Liy Ith* iu*<Tmkili:ithL^ 

(iiwuH, in Ml lit IfrkjTtli It I!i»wh utBiwJy In tlin tirltinry^ ujK^rtun', vhfN* It 

n Yi*iinoliKLiH l^ 1 nHtl 1 ■ ltin*xul wlilrli ri^Elily Eiiltii*it^ m itiiy extnnnil tm 

c*tkiiini*i. U i-iiii ImnJty iSinihE^^I rlnii tlxlv \m nsttrEEiU^t nt 

|il4iii*un>, eIh^ wclIIh Ilf itii» Lit[kilili*r. hy tin- nlMluftilitril i^JErh^tc^:, Wins 

HuOli^k-Eit fn Ehlx; I Kit It y *> uktEEuliuifly llksit It hIi^ nftnn 

nppcTii^ til rMra+» iHit liivnliiiiinrily eIhIu^ EiiJiy HiftCEJ I'tf- neiHi si i^lInteiE' 

tuiL |i 4 -Ekiiuli:PU^, nhEifilil iiiiiiw 3 Knii: 3 Mjf fE^nii Uit» urlEiiiry ritH>rlui^[% nsul him-uulEii? 
Iej JilKA* iiEitll it Oi^tjiL^hENi ilji I nf tiitiniEpi m-^iir 

fr^^|iii*Eit.ly ill tniiJtu %v|H*rf* tln^n IIhIsi"i* i^jEsIlTiml nEuI Eio iP|ijHit'ltirilty In 

jiiriirilwl frtr «ii*ui IniIhliEi^. Ulu'ii. liiiwi-viT, mi iipinnipHEiEn musu ipf 
luipi !ii*lw'EH'iJ liy Etii* iisjil*',. tin* tVuli Xms EiH^ri'ly t^i iipiTt^mr-h cliiR^ly* Hipit 
Till* |PivKtnkiLhi|^ tiitu an UEEiy Lnllu-t'.* um n fripEnK mnl Uy |mimuIeii* iitiil 

Ev^imi^iEiif EM HE til EIjc* j tin up eIjm^ wi^sriiit: inM^rutliiEi \a OE‘i'jiKl[PEiJi!ly 

j. E-aplit i>jn(ni]nti>ry in Pitk^*rviN|. miil it is ijitf^irt^tiTij^ m Eniii* rtmt tin* 

tlireEiilji IIeiut i‘sirf^lp'sat!y njiF-i^ir ^-linEL Eii-tt-Sfirtry fur lEii-nuiidsiii ttn- 

Hjpnslty of tliL* iR-ut, tmt un* i-rtpusul ]it tm initfli' tiy tlu^ vni^ lEi^ iiiiiViii 111*11 ep ipf 
lljo llslu HtP Itmt rbEPtuIPCPliljjl siPiis'iMs nrn tniLl ji n^jnilJir rrtioiihEiii Lk [Ihih 

IpnMlEii'fi’l f|j 3 . u Hk- tvf. 

ofti'Ei iljsIsBly ilrsivt-ii ilin^iil siia|w EiiHiEfiik^r, thnnErli Ua \a 

Tlio ilU*r>H iJifii I'Mrl nii lmuI fonEi n It^rEEiiiinl irf'ili't, itinriy nf ivlili-li iM-i'ur mt tlvs^ 
HurfaiT> or tin* iK^fnR* nHHiirl{i.HL I lie [iitirii*i In in^t Tin^riply ee i«*EiiisolSil 

plriPTii, lint siR'iEinu'H u funlnibir elumu-tcr wliJie \i\ lEii* uri-Ei'i^, If une of Ehi* 
eliiinbi lili]il!injf n ininT ki^'i*ilriT Ih^ nxaiiMTii^], kl wM] ktc ftntnil to mipils^t of sovoral 
t^niucbE^ tbe i-orU JIjwIE Jii 4 *asiii-bit: frtiin IMHH'! I ip fi.uiwl hieU In ptifiiiH'liTp niiil 
Ihe oriELHllreeiit llkn-ailp fitmi fMINkS lu iWNM:ift2 LihIk Tlu'fa^ uiibulUT MinTJilii 
np^ain mmulpl of llikt* bMnkrp}^i*Eii>iHiM ftljiisiftitn, wli 3 oti ikiltn^no In jkiinMInl putter. 
TIil* Einrjilb*l ntTiirkp*ikii*iii ikf tin- iilrEiimte fllirllH Sk mry Htrlkchiji nml ijiilto v^UnV' 
rtOtuE^Jstlr r]:i|. I. ilR, IK 

Thv ,stii':klet«irk i:i hy no mentis n iiirinrij^EiiitisL ns was isriee Jx^ii'Vetl, 
but ojKloavnrs hi inducii n iiiiiiiIh.^I' i>f feiinili-j^ to flepwjsit iii the 

lEtrut liv liiis biiilt. Ills ln?llii;M>^ teioiency, niwEiys <: 0 ]ishleml>ltK is 
Slow j^wtfzitly inieiisilic^K for he is eiihI taiki^ of¬ 

fense! at even' sipiK-atiiiiit^ of fiLlniKioii or even approtieb to llic 
tloTiiaiji wliteh lie Iiiis a|ijjro]jrjulcHl for bis fkvi iK 'Hie iiiaJt-s. Iehj, an" 
feiiver timii the aiiitl ei rtmsiH|iip«n{v is llnit then' am' iiijitiy 

for lolls InittU^, Sniitt tells whait muy |iiip|K'it i 

Two rlvnls niuli with (be* pijMXul of Eirmws siuu|?l*.i eneli oilier. iSi^jsS a ixiwor- 
fill wttli their j^linryi vunitnl spSnefi, iiriil bnsiini wttb iiinlSininlptnH] 

siM'ihil lijii lk \mnk ipp 111!* ipw ii iliPioohi. Afler 11 fi-w lUiw m ibe oiiiierlpirlty nf 
Htnnnn^r iMEiiliatFiHt l« detEiuiiNtmti*t|. h\iL lerrltnry lo i*3i:ti-iiib^L aiiil 
Sxpi^s Mn trSiiiiieti Uy rt opSiiauiPbr folrJUTtv while Mm* I El eoieiIsIkhI Iiii'ee iinJde 
his hrlllloTit ilrew* jip tboni^h overwHne Ipy Kboine- iVliile tise uuitw itbiiMin 
tlo*utHi*|vi*u Sn 1111-:^^ i-blvolrrniK touriiaiiiimtK, or mther, flaht for tliolr nt^sts, thi* 
feijiiileri J 4 wliii iilKHit itt leDp: inxxjpti of pfn^li*r fir Htrt'ii^lb ootable ilip* h^iitle 

itttPiitiil. IIml 1H1I1V oiiil then II iiiale selcurlK blu, li*n>iN>rtiry tiiuU* fnini the f’oiiiimiiy, 
Tlie fenuile Tliait bi> 4 iilo eIk* tiNMjit swiiiiH fPkrwanl witli ni|>Ei| ilnrts, fivlti^weil hy 
tin* iblfn'fw^ MnUleiit^^ ulrPikH nml ttSMUinos a rertlitit iiiiiiltEckii. w'Stli Iwinl tiirioNl 
townrd like lN>ttum. Tin* Ljtlier>i aiKMimklxli* bi-r atwj rniJK^-" tbeiiiBelVi* In 
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lb€* lUiuic munn^Tp Wi* liuosoly n-t Wtien Itw-S tLu^c roIlK’tc'nJ 

iShp trcHip rmiml lii^r. fcL* j«iiditeTiTj ileflL-* n biftw tliiit R.nifri‘i^ Mir ivlmk* cri^wd 
Sn nn ItifttnTit. ThJt* j^rwjrt Is ofteTi n^nt^Kl, hut rfl|>Tillry wjtii wlih-Li 
illppcn^ rpaitlew il ln3|Kkw=lh1t> la wlttHilu^r II Ik rtlwayi^ tln^ Fmmo fviuule 

Hint trvld'h lhi> luftd i^r wliwUior they ^^hiinp*? phtt^ Thts+y 0|K'nilEtniM un? c^tu- 
tliiutil as li>u?f ihe Kun k hijih Ea;.tli0 liwircniv tar ftiur lo hIx ahiyn^ atTorilETiij 
hi the wenlh'Pii'. It scciiih iisnin? tlma that flurttuf t^voliitJqitK tlw.* 

k-ninli;^ lase srtmp rrM^ wlili^k snihuftw tu water plaiiK I Suit tiili* Is fertlh 
SkihiI hy till- ninlcH thatn rttwtmiH ouly fer tliu tfitn? Itelnit. Isjivp sn 4 hiillt niiy hi-st 
ftn* thu HehiH'ke twin iiIpo iitM-erlnlued that iiinler rertulii f'ln'Hnsphinet^s— 

Pi!?:, for pKJiiiiplo, when hi' rttuls a imltjihSi-* ^ir KtiH>hul0£l nrwik niuoiu; the 

water plMiitrt—the me Ip ilfwsft mit hulhl any Me?4t, |TTO;K'rly sti nilSetL I'hus 
wtt tjjive th ct«ul with twi» iiielhiMlN vt sruiwiilui: In whleli itte eckTi arc Ue- 
vtSojMil w'ht're they fall, minjinf tlie 
wckter istiii the ruiuuihSni 

HK^thHl Tu vvhh'h the are tlevel- 
aik^l In a 3n*4it niiicl+> Uy tin- uuile. 
ttkii In nny tinn* (lie hulSiline: In 
lUie of the most hherc'StSiij^ jmrts of 
the life of the tlin‘i'-s|iSiiwt stlrkle- 
Imek, and one whhdk nniiiy ham Inh^ii 
111 II iKiallhiTi to olHierve, 

One of the fullest iind Ijpst 
hs w€*H earliest of 
the arcuutits of till? hahiti^ of 
the stickleinick was pijhlis^Ueti tii 
18r>4 by A I batty IlaiictK'kj hi 

Oljscrvntions on llii* nklitka- 
lion of frmtcroAli^i!^ ttcul^fttuK 
and jf/ftuachia^T in 

the Transactions of tlie Tynt«tide 
Xiil lira lists’ Field Flub for ISol- 
ISM iVoL lie 

pivj Wiled nil aiinafinm in May 
and— 


Into thin new laiTne irere |int four »i 
or tire Htlekletwiekr*. laud] they ot 

onee made theniw'ln-s [H^rfireUy at ea^p. t^no^ without the least LtesitntSou, toijik 
tHJd^'KKioii of a eertahi ppotp u'hh'Ji it i.-niotU'd with tlie ereiitwt t^'^^rtlaacSty, 
atluirking vlgoromily any i>r its t'oiopmalooH that Lupia^ii to jiptinuK-h tltu 

rhosi^n. liKiilhy, The l« 4 -t]e, tiKi, whieli ‘^naetlmes crtnie ptTinvly ikiiddllni^ l^y, wein 
|Kmni*eil Ulwm ami uneiLinemonlonely tnmhleil over; hut irltliln tilfl aealy 

nniii^r, as I Em ktilnlitri of olil, he little heoileEl I he unphiiiirikt of iila nnki'^t it^ijiai]- 
notn *iO Dvortmwerliii; all iJi»jiUi<ltlotl he Keraiiihled ouwnnt In tihi uintevlAtJn}; 
pnltL 

ThSa flRh w'na nitttt^r umaSl, hn d Hie thpiat i>f n hrljrht rfc*^l c'ohnir a in I Hie s'yi^ 
of a hrllllunt LduInh-i^reeiL At first* nil the others were iwiSej hut In the wurse 
ift n few day-K one of iJuun itrudua lly aa.-iiitued tim rh-li htn^ of Hint jii^t 
Wi'rlliedp nnsl mim nfterw'anlH It uts«i InH'nnm alfneht**! to a taking; up Its 

ohode Id oue of the corners uf the Imu^h. Uii exjimlulng^ altenttvely the two 
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IcKnlltlfift ih nwr H,^ns fiiund lu of ai ^^IlirtlcHn of doli- 

mXe ix'petnblo Dlm^, res^tJng rm tin* ^HiEhuii of tlio tkHMS^h nad DiuttExl Siitu jin 
1lTcwjl4irly cdK-iilnr iiiiiBS, w>EiiGw3mt ilp^imisetU nittl Ijpivpnl of an 3neb hi 
dlniiieter. tlie to(P IwJiij? <x»von?d over with tlir ftnnto onderljiliH iiinl iiu vlii^ in iht‘ 
ix^iibT n Ilirjie h\Y\iL Tin? Jjenivuly ei-tT idmyt'il fripoi tlietr iie^tjj. but wrro 
i‘ofi,HEjinl]j- ihii p^unnb Elefendln^ or roEthic^}; tJicnn, TlM>y wore 
pryliij; into tlio Jiulf* m ibe top and rlinmliiii; tboir bofiiis rij^ht liib» It, On 
OUD cj|t-ai4loiK vmvt ItH'sii outervd hy EbH Imle, mid K\Qw]y furnt^l l!t#*elf tiijMHiKh 
thn !<Jde of tlie nefsL A=f It j^radufilly nio^'cd otLii'anlH ItA Ix^Ly Imd ii jhpou^ 

I Id Til intvral vihratllc motion. 
They wotifil fniTinently 
liiibl of tliu !H?Ht and Kive It n 
vkdeot tu|4, E^lidhlin: Atid 
tiiarlnK hhim! the v^‘'pfc>tah]e 
inattipT of ^lik-h It waH 
entojHi^j; di otiior ihiK^ 
they would cfirry bi 3t lij 
Ibeir Dioiilhn Une evufcrrtt- 
stomti nmi thorn wUh 

lyiTtHldombJo fc^rw Into ibp 
^wall of the i]f*at or thmut 
tlK^m tntij tbo IjoIi^ whlH^h 
by thip lu^iiot iva:4 [oir- 
tifilly miH'ealwL tb-oflPltm- 
n I ly erteb wnri idsmTVf'll hovor- 
itif; Ik Vet ItM mwt with ili** 
bwid fliiefl^ to tile orlfl^T, ila*^ 
tNwl,v hflhs: fnelhirod h|iwaribE 
nt nn nityle i»f itlomt -ir»=", 
fjiiinTrj^ It with the |aNc?tornl 
fiiio^ nhlk^ by n Intern I iiiih 
T ion of the tiiU. 71 i]m eitHikiia 
inaLiii^UVre wax ii|^|kjireiitly 
for the ikiinh^9V0« hO to Mj^icnilc, 
of ventihithu! tlw njiiiwu, 
which euiald ftc dUtliicily 
Nei^ii through the oHlhv at 
th^ top: flt Irajit, by tlllp. 
JIIEOIISC, n eum-ht Ilf Witter 
wiLB, miido to 4 §ei hi toivimla 
the iiewb nn w'tw rin^dci'cil 
tH«rfwliy evltU’'iit by fho a^b 
tat Ion of pmth'h^'H «f lo utter 
fhttnidiPil Uv IL TidH fa mil n^^ or VL-ritlhiiiti^ pnxt^ w'nri rc'jHWted ot Kbort 
iidervnl.4 dOfln»^ tbo rhiy ami every ilny imtTl the fEpiiwn was liEdehiHl, to 
tLmkn]ji||iih whteh tiM^k lM>hvi!^^n two nml thrrtt weeks. 

Only one tw«t ciiiitalned <|>uwii: ihe other waa torn lu pireoa and the tiuite- 
rhtlfi sentterk?il nbout. In the hof>e tbut we mlybt Insve the uf }^>lii 4 » it 

reiisiiHtnieEt^l, tn Xhh we were not dlMipiailnreil; tli^ dnh Smitiftltdt^'ly hi^u 
lu fomi a tww neat In esaetly tlio j^^tmt, nml by tlK^ foilowiiit? day It wiw 
more tioiii bilf ci>iu|>leteil It tiaik a nakiitbful at a rhtte and wns nt waue 
pfllna In ailJieiiSfitr eneh held, siireEiilhi- the materlnld out and T^n^lnj: thi^m 
down wjtti Ha lunuth: It then drew Ita body ikiowJy over the whuks vihnitlni; 
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all ih& tlaia ka tlw spinke peeiilmr nmnnpr wlii^ It Im way tiiraugh tin? 

a» k»f*rori> f^tateiL 

Ou tlje KHl» vf Ju]it% tin.* at tin* t*ip **t the fruLirul xu^i wlik foiiiiil t^l 
U* 3iiw!ii euliirKfd, si> tbiit tlie I'atln? muKa nf itt>awD wjih e5C|wi*iw| to view, jml 
on kNP^Injf ulteiitliely ji raiv of ibo newly LiLh^littl try were !^?en nittlriK nmnn^j 
the WFill IIr ttie Till" iiTQcliJiilt.v tbe gparent wna now i^ently Inerease^l ; 

It never left the H|knt; hj nlifht It inentiHl i4tlii^r <iij the in-^t nr hy 1^t^ Hhle, miiL 
iliirlii^ tlip kliiy TiorhlniT vran nlhnvrtl to iit>tPFtPuetL It llervely t^elwd n tiulll 
thut wflH pttsseii down townrtl the ohjeirt nf iH w>tlrltnilo wlUs mpeh v[jo>tir tluit 
the of nttfiek wnii dtHthietly fell hy tlw Iwuil t'orntmt^ with Its* 

c-otE^^unloiiH tpeeiktne tjjHnre freriinMiU hut ItH tfe wh? cliletly dlreete^l townnl 
lt!t nelifLilptPtir, wliK h. Hhe ItHt-IE wan euts'iiReil in jidirentnl diitk^ TIiIh hJivLnt; 
nlNP ji in»^t lo iteft^nl, ut<‘\'vt shrunk from the iwiiftleu uinl the euetumtorH vvi^w 
tlien'rpipre utiil ;(aro]uni.^^ tint nevenLek^ onnilneted with all due i:^intioi] 

fiTkil opp^irently with mnrh Retenre, as Uie pptuletnen nf the Hng would eXprcw 
h. The Kpnrrlni: wuh very wary, and jten-iTnUy lanted n few iM-fon^ tlie 

eLiiubutauU The nttuek wci^ mnially ivniTuenr^'iJ by one iiukoly PT^vplni; 

up, WfLiL-hln^ \tj^ firtporrunlt}'; rpii ihK the ether, nelln^ un ttke defonalve, 
^^Eiuld turn ItA hiniaid ^)l£lo to the eoeniy, anil rnlaln;^ the ventml splue wait tii 
t^ereh"!^ the ipuplaui^lkt l llb^^ rv?i8jiiliiot+ I Ik tliu Ida tpy thle fornikljihte deiuon- 
Mtruilon, wonli] tlK'n mIuwIj' retreat^ mid In Lt«i turn bad lii ttM.« etuim? iiiiiuiier to 
defend Uwdf. ilfler Ikus jiilvnikftii^^ aiul n>1 niiiJii^ for n few tEmeti. ^pch?, 
tahlik^ pnlvuutuKe of nn iinpiiinlefl niomoui. wouti] rnsti in ii^Hkn In^ opikmi^nt 
ikikd hult at it witii IIh |ji-ad. a|ipnrpntiy erKhnivorliki: x** hlte: tlie iitiier, niliyln^, 
n>tkinii^l Itku I'oiLkpiitkkiUkt, mid afler dm^kiin: at em-li otiier In tlili4 veny tw^i tpr 
tliriN* litkie:^ ^vllii e\tnLipntli]nr>' rapidity tiie rmiml wokihl k^rnilikiilE^ and 

h^treut Ira nr^, t4P riH^inKim^tie^ Ikkl 4 ^^ hikoitNUntt^ nidkoetilJU duties. 

The fiy were at tirwl nihinle nsai Ininsamreut tlmt they lemhl j^tireely 
illhn-^Tni'ii ikM Itkey iny pnrtlully ivfru^*aEHT andd tin* iiu'Hhs'H ihf Mn* ikt^l: 
every fH>w mnl i1>pei n nIlKht rlutterkiij motion fpetniyiNl thidr |itft:^it3riiL ollior- 
wiso It wiiu almost TuiiMtH^lldo to idatln^fuiBii theu4. Aa 1 i^Tnitely wntehei;] their 

luutloihH at tikta tEme« one of ttn* newly hatidM^l hnhlini^t lutrepidlty 

IhL^y^iuit lle^ l■sperlellle+ veidun^^i te lai.^ tlh^ limits 4»f It^ infmtk*! Itk nn InHUitkt 
the wutehfni tpareul there, lUid wJtb j^apLuif meoth selm.'d tlie lUth^ wan- 
wtiieh lunm^Hjitely dbuiptM-^'itTtwl, the inwu imvinp; rt»w.t uiKm it Seelnt: 

Ibis 1 ut oijiv Ksive mi tlifc‘ fry iw (osl, dotnubL^^ ttkit here wuk on likatunee of 
Itiffthirt ni fuult itnil tliul ull itie nffeetipnale Hollrltudi*^ ut itue t^nrent wan In 
etui In tlfvonrlnpf li^i uff^iprLu^^ In this l wnu m[betaken: the old tlj^h, ijuletly 
ridnriiln^K liropiN*^.! the «trii^aier Ieieo llw i]€«d lively nnl iiiiEnJiiriHL Lhirlnif 
(Ue whole of lldw iluy noEie of Hie fry vitfc jierniltto^l to rntuble lieyonil iln* 
jirer'llirto of their fold; when any atttnipteil to do no—nnd loEiuy dlit atp^mpt— 
Hiey wero Invnrfnhiy bronuht lp|L4‘'k In tlio iiKkuth of the i^^irmit: i\hhu<‘ 

ItH vIjtEInnt eye. unil It wan LinkiiHlnj;r to see with ivhnt u btiri^ett, 11 uttering 

mol I on the llttk^ thtnpi tlrot»^M>d nImoHt |>en^''i^>lienlqrly down Into the Tke»t. 

to aoon na they wene tidoEtaed from the Jnws of the piirent. 

Et WHH Ihret' dny'^ iiefotv jill the wen* hnPdii*iTp anil the ulteutliiLk of Hie 
purotkt durluiE dlL thli^ xhw waa iinTemlttlnp. Hu the > 4 .vi‘vrtd ikiy 1 ULctrkiHl [t?i 
maiimiivri^ foe dve luTnutea uiid found that In thin Kimrt |>vrloi| It ventllateiL thi' 
iieat elffht Hmet*. wnrdi'd epIT oei uttiiek of ttw* ludiflilMniriin; HhIi, and tkrE?ii|rht Imek 
ttk the newt n «trmt)?*iT nr Iwis, t>urlnit tbiP day ith^ n|Mwn weis frei|uenily 
einiulnf-E] tiy the [iiirent, who weiihl iHy^iHlnitiilly Ibold of it and |fE%'i- It n 
^hmI ntiiike, uppEiriHktly fern the pnHin^^ dirowlnc uff ndhereiit nmtler. that the 
wnter nii^^ht freely dreflate iibcmt the egga. The imreut would then dive head 


5U4 


PABEJTTAL CARK FRESH-^VATER 


r 4 jrt-iui«l lutw l-l*w t>ut ii mmitTiful of mud, whSeli St wouTil turry 

to ftoiu? 4 i.st 4 iiic^ ami dSHt^lioh?t> w'ltSs ti puETr 
Ttfee ihlrri dii^k- was In mucli ihy Tiiiiuner. i«nly ai+ tU*-^ t>ggs were 

iiuw nil hiiU-lii^U tbi‘ iiwit wnH 1^-^ TrL^tiUDiiUy rjuint^l or v«?utSlated, ntid tlic fry, 
filxiul til nuiiilM'r. wi^ro allu%viN] jrri^:ittr lllNtirly’. lUe slroiii^eHt IwiiiK ta^rmlttod 
to rciTOiitc lU-t^iiiwi^Sv^w jaiuoiiy: tlw* t'onft'rvii? tliiit ni:i n eiliuio nbfiTil - StK-'tiiw 

friini tbe On iliu futirtSi day ihc- rtitiiiluft liiul nttojit^llirfTp hhlI tlie 

rnnibliH of llio yyuiis Si^’^ re^tTl<*U4l. 'J'lioy w^re rnit j ol, tiowover, ifcorinSttwt 
In |UI^ bvyiriiil i^irrtuSn SliultA Wlicu siny Irntiimfros^t'tl ImjuiuIs (lipy wnro 

1iiiniE!ilSRto]y rtcSze<l nw iM'ndtPrtiti^ nutl earrS<*il Swii^ rn cnwt. Into whlcli tUey 
wi^r^ alwtiyj^ very kBuS to from iSi*? vSulrlioii of firdnnt pinreEiL 

>'i'itw|tli.^liktiELSTiii^ Ills livr vS^lsitiiiii «Mie iiJutrlviHl, mi llio fifth dnyr lo osvape Sier 
riiitl Sii tNiKsIni; di« futoful boumlftry wns hiiiiiodlJitvSy iU-voiiml hy tSie 
otlKT sSftti, wLLvIi now nlway;! on tin* wutvlj, uo;^1eiMlii|? Rh own hnrren 

Indtipf tiiteni only oi] iiippEt>prSiillii!(j to Siwlf tlie nf I la friillfiil 

neSijSilioiit. Iti tlilHasd of niniiSlMdlsnii vlh* tlm^ r< iiw>ii for lUi^ iMirou^s lUixlou'^ 
I'firi' anil Si^ Jt'-JLjLPUjciii;^ of Uh kitiii; and H S» wLileiit from 5lr+ i;rtNiltenden ft 
rirtAnjiii, tin-vloUHly Umt tbvy ^rw^llly dwour tfirh c>ttn*rs aiwiwti. The 

yhuEia frTi liijwvvor, Eiiive otlsi*r mii^EiiSi-f^ iin well oa Ibidr owit HtMi'lea, (Hie tiny 
IL fiiTurStv li}Mra (It. i wnn tiSist^rv^Nl Uy dlatootloil In n oxirttonli- 

nary JimniitTr On iiSRiiklntitSnn U wuft fouml !o luivn awiilEowoil the lit/ad nud 
hbuiildorH Ilf Miio ril" tlio yiniiiu ftfth nnu^v LLmiirs lur^iT tlniti I raid f, niiii tlie t^iwlnl 
vKlruuiLt^'p wUlidi wsiw two inueli for It nnd wbieli ivns pri^Jevtltig o|it pif StR nKPfiili, 
had tnH^n ftelsMNl nrnih by nnixUjvr Itutfra. Tliiia It wouUl niijn^af llinl Xlwiv kw 
oHyiiuli^il lull TiowerfiJ:l Jiiiil vorfu'loif-s nuliimlas tHR’iisSonally roK^ilu theniftetve^ 
on iho llvith i>r tSio lyrfr tm/d. Thiw SiniiiH'^tnHS when Ibe fry wefv ltim> or four 
wivkti old. 

Ml the old fish, with the cAitptInit of iSwit with the ynuiiK^p were, Ln eorwe^ 
^pieuro of Itrt^Jr (iitiiilTwl iinjift-nulrlen, tnrniHf out of iLo truuKb i nnd djiispw 
rbiv* romtivedp ibt- fry' wert^ tm lorijter roMtrli'liM.1 in tliolr riiinhlc?e but 
oiijuyed tiH* wlHjSe rwnjfo nf tlivlr cTyi^hil iilioile. Ilenwfiirtli the piirent’ft 
dully {n't!dunity rEdsixi'd, iboueb for iSnya nfter^i^EirOn lE wiift Ua onatniu to 
take tbo y-unni; tux'iiKlunnlly Into Its innutUp ami uftor enrrySiij: them n llule 
iRNtniH'i-' fn let thoiu dnpp out aiiLiliL 1 took one of the fry uut <iije ibiy for 
exuiulniitSrj]i wlEb the ralerowxuTi^ fin murriluk k to tbi' trinh!:h it wns In no 
slekly a stete aa ti* tie rtviircely hIeTd ta leuvo the vessel, whleh wcvti tield In Ibe 
tmiid. The old flsln pemrlvluiif IIh? helph'sw niialltloti tpf [t^* HklTNiFrlnj^ irnmn up 
lo till' Hnrfiico of tEn- wnh-fp and iselilng hold of tlie exh^msttRl yuiiiik one ear- 
rleil It uff nlmrwt from ntuld my Ilnjs^rN, iind taklutf It to wnne dlNtaiuv piirfod It 
out of Its month Info n tuft of eanfervn.'. Tlitw net of mir little Hath 

wouttl see[ 11 . In fsirne iikeiiMure^ to give ereileiiee tip ttic IIuiIh mi friNuietilly 
miule. tluit j^uiie uf tlie NlinrkK pi^itevt their yomiK by rt^jelvitiu thoui Into tin? 
iiioiith {k|i t bi^ auintuivli tkf dEiu^er. 

n Iso T^ticklelniekV life is probubly n shon one- For ii long time it 
wfii^ f^ijpfKJfsed to lie InenTiiul, but one individiinl at lenst wns kej>t fur 
^'nenrly *loiible lliHt tinse/" 

Such nre llie liiibit^ of tbe thrcr-sjiitiLHl sttcklebnek, Hiose of ihe 
other sjieelcsi of the fun lily are siinilnr in iiioHt n^speets, but eadi gtoiip 
uf Hiieeiefi to hiive iti^ own sjneeiid wny of making its neM, as 

Co^te b'Mig (iSltt) showed. According to the Fmieb iintiiralislk 
wdiUe the Lhcee-spiued sticklebacks (JSpinoeliesi) iiieariably (ijivari- 
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abl^mpnt) eoiij^rncl iimir na^s on the groiimi and open to view; the 
iiiany-spincd jjticklebnefe {^pinoehettcs) on the contmiy always 
nttaeh theirs to v(^^tation^ saudi as the leav^f^af aquatic planin. Coste 
^^naideriKl this difTercnce to br of Jm[>t>rtance enough to indicate 
generic distinction for the fishes making the nests, and consequently 



Fm. of Tim iipnitii] zfUtklcihatk. t'cmil# |ir«pArtDtr lo i>iaEGr m. latliE Co Ih^ fa^r 

«iupu After 


he re^ricted ihe naffie Gd^i^rostmis to the three-spined sticklebacks, 
and proposed Pun(fitiuA for the many-spined speci^.*^ 

» M tbe uoiueiKTlatunil nttipoetitloa baa been universally overlooked, ani!| tbe 
tvork lb whicli It Is |njbH«bed h Incicceipdble to mowt, Ccwie's on^n words, eonclutl- 
Lof tbe j^oucmllxatloii, may lie ^Iven : * * * dUTOreace ettrHcterlstlqiU’ iiu| 

j^arlt jaifltJfter la sejiaratloa qa*oii n falte de tes polBsons en deas geores (nas' 
et punpiliitit tbius anticipates 

&u 1905—^ 
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Spimichm hiis uLso a eliiimcteristie habit of making ti nast, rs 
a basnbs a frond of isL'Rweotl or i^nio seji plant. The ” oteonr iiinst 
fraiHcnily ainoog seaww?ds fringhi^ tlio tidal jjools^ and of snich 
marginal nwL^ Lht?y ntc C!orii?tnicteJj^’^ as lias beaii iiidieatatl by Pfincp. 



Fjo. fi7r—>'eit uf l4tlrkLi^b[irk. ntlnlltij; la 111# ai^t to miifco It tuttHpir. 

AfEH-r 


It has la^'U geia'rally forgroiitTi tlmt tlii^ nust of o SphuirAm was fiivit 
iUii^tratecI in 1S4S by Ro!ht(. Iliiiniltoti in his Britisli Fyi-esi (pL 6). 

tiiK sr>*FrrfHEH -ixn Tiiniu HtN. 

Perhaps the hshes l>e>t and moat generally known to the boys^ iind 
conseqiienlly the elder native of eastern and mhldk America* art? 
tlio^ moiat fminently railed siinfislies or siiunies, hut whirh nlm arts 
misnatnad in varioii?^ Jot^alities breaiiu roaelu and [wreh. Ureaiii and 
its roiTupt form, brim^ are, indeed^ in most eoininun in tiuinj 
plates, esiwcially in the WWern SUtWh Thf« 5 e are the niost gayly 
rolorefi of 3i family ^lesigmitecl by khthyologists ns (VntnirohitLs, and 
ivitli popular intent soinetlnie^^ dubixjd the Simlish family. All Inivo 
o oinij>resse<l l>ody, whirh is mostly expanded vertiiutlly and almost 
equally Ixdow Mill above the longitudiiuil axis of the IxhIv. The 
soalcs are mostly rather large or of moderate shA\ hut in some (the 
black liairKes) rather smalb i^nd th« lateinl line is continuons. The 
head is scaly and in most the siilx>permilum is expanded backward in 
fin eardike flap. The nostrils sre double. The roof of the mouth w 
dentigerous, the teeth being in some confined to the vomer^ but in 
most extending on to the [xilatiiui^ and in s<imc al^ to the pterygoids 
and the tongue. There are. mostly sis branchiostegal vny^y very rarely 
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H'vi!iL l^lu^ lifWf*r |>liarvTi|ji^ul urv ulwnyjt Tlit' tlur- 

si! rm*l ttiijil firis im* ilivurwifisriu* IhU Ui iinn-l o( th*^ llie .soft 

p<>rtioE^; «;if tho tlor:^Ll iiini uiiiil 5ii^ nii-: iiliiii^st t^xiii?tly aiid 

huliinw^ Hit'll oMH'r+ TIuse I’liatnrtehii iio^ i>upplviin_aitefl by i^till tiiotv 
ini [H'>rt Sint fjslf'nlti^^cnil (>iic$;« wliicli I’nnfirm I he- nut urn I ns^smTiatiutt of 

BirwiiJos tlin sTiiifiKLii?H^ otUi^rH nf niMiuniiit^al iiiipcirtnnce IjHfr- 

Innj^ lo tlu' ftLinliy^ ii!^ Llii^ blnrk till* emppk^ itm] tlni r<k:k 

biisHitfei^ Thirty imd jiiun! iti liII rcpr^jeiit tin* ftuuily itiicl all 

II nimliUi^d to Xorth Atm^rinn mu I tiu^tly Ni thn Uiiitrcl States, fiut 
liiilf :i ilnznn into iiortliriii ^ilexiru iiinl two am jXiLilinr tu 

linr luiltht'in 

So far 3is known njl thf? tA^ntnircUids take mure or rare of 
their Fp]|^ and yinin^. and ilcnihtlc?sji it ha iilwitys the iiiiik- pareiil that 
niidertakr.s this rhiir^\ Them are, hou'ever. various ile^'efts to 
whicli mm is i*?iercisial. and it is |io.ssible (tiot |iri>hLibk') I hat ivoine 
ill ay full l<i take any rare of either egr;?s or youtj^. There i^liDidil ecr- 
taioly la^ some ytiiitig tuiliiralist H'ho will iitiflertake to vvateh and 
study I III' al H'riiiiit mi'nila*rs of the rEiiiiily. 

riie yjjH'Jtvs wluJSi' life liistofies am kEunvn are tJu^ htni'k 

bn.s 5 ^*.s [ dofotxfhrtf and M. ^tiimakint), (hi iliex- In numer¬ 
able ailicles launphlety have Ihh'u piihlislnaL siiid voliiiueH 

or tmntisi?s of strjH^rior valiitrp^ One of ihesn* is iraiiu^ .V. llenshaU's 
lkM>k of the Fllaek Hass "' [Ifi8h 103 |J|k^ S?d eiL^ tf>[l*|)^ 

iitiotluT. lleiishairs Mure about the Blaek Bass" and the 

latest Slid most aiiihoritative o( all is a iiioiM^jLrrajih [iy rTaei>b Bekr- 
liiiril, The Bi'eeLliJj^ Ilahlts^ Itevelopinent, liiiiI l*ro[iapitton of the 
lilaek Bass/^ publisheil as Bullelin of the Mlrhlgaii Fish Cntiitiitssion 
Xo. 7. lIenf=haLl expresses the opiiiSoii i^f many in his ileelariTtkin 
(Mom^ 471 that the Blaek Hass k I'xmlled hy no other tkh that 
swims for piineut^ss and anioii^ fmsli water sjiefiirs hy lull oni*, the 
White-fish f//orrf/tia vi< |. for the table.'* 

Tlu^ fsiniily is quite ill vim's! form amt tlim^ Eiuijor p'oiiijs or >Lib- 
fmnilh's an' mo^iizahle, tie* die IjqKUiiiin-s^ aial tlie 

tViiEi anhim^. 

The Jnrrfi^iU'rktrj*, or lihiek hassi'S. are the lea^^l s|jMtadidira*d und 
irM.ist like s4*rrajiotd or |H*rvi foi'ni lisln*?^ t hey are tif ratlii-i' ehui^nite 
oblong form, with Wi'nk ihirsiil stiiiufs redial'll biekwunl jind an anal 
shorter ihaii thc^ soft dorsnl and als<> with weak a|>iiies. The'wlorn 

*The rhiirjielei'H liem i^lvrii ^'onipnre ana Huitrunt wltti uf the CieLnan, 

m will ell iiiiiaii ur ll]4'' Ol'atrHrcIltds iM'Jir t40 anieli tt^anbljiiH^^ 

ft A reretit voliiaie liy W. i'. ttiirrfs anil 1'. tt- "The tresh water 

and luarlae^ { l!tu^>. nlm relates rhletijr to the hlnek 
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contrust n'lth those of other niGmljci^ of the fttnuly by their ilurk atitl 
soniber hues. Only two species ure rectal izetl. 



^ltru|>iffrlD», Ttvt f Ifi^rrr,iqlrirM« 


Till* or liiivti thr lnwly <'oiii|Jiirativi.Hy ^liort* I In* 

ilor^J ^pitieii robti.^1 nnd not decren-sing in i^vj^ bnc^kwurJ. and tin* anal 
tin has a soft ix^rtion oppasitu and equal to ihat of the dorsal and 
with its front part fo^nf^^^ of tlitw <^r inon* stout spines. Most of the 
species of the family Ijeloiipr to this group, fuui almost all are bril¬ 
liantly colored ancl especially coiis]>iciious by the Inrgi? block ami 
soniotinies variegated carlikc extendnns of the iipercuSar membrane^. 
The colors rival those of such iropical fishes ns the aiigcl lishcH or 
C1ia*tcHlonUilb% and the lady fi.slK=«Tor I^ibi-idii. 



8t*.— A TIvu fi^unnah qur'Ilupn 


Tlic tt»r cmppk^Jiavc iltHqi fiisifonii laaliesand quite 
chanicterislir, vertical Jiiis; thi* ilors^kl and anal are alsiut iipirilly 
large and ob]jc|udy oppos>ite each oLlier; that is, the coiniiieiicement 
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■*T}k7 ■' liLii^i Huiifbll " ivlilrls Ert Eirtt {iliSjK'fly n tfiutlllftlL, 

if* AhNiti i IVH. p. In iiii aiiiiiirhitn ^ tlltl^^h nf thi" llrjtf^ ii.^^uieii>4| 

II pf^ritenilEimltir [HHltE^irip Iu'imI iluivn iiinl tnll uji. In n In inch nf tiwr 
iiinS " 111 evcT^ liiirlitiii'c'' when ki<e-ii In n wt^rv tn llin Mime ^ n?ninrkii 1 ilf' 

liOfllUoti; iiot, In ever>‘ nine |ll■^K''l 34 lEitlhL^, liist Eilwuiy^j i^U>f 4 ely ]i|P|]n.>4icb- 

lug Jt fl&il with the hend dowliwartl^' (ix 


and GJjd of iln^ i%iml nii" fitrllier luirk lluiti the inu'tis nf 

till? ilnrsii]: tom'll Ihls iimrly tiu' niimlier of spines^ ivhich ix^^ifii- 
I airly inereni« in Ir^n^h KaokwariL 


yttL. 1MX=^A <>0+1-11 i*Ij 1 n*'. Tlac Bilb» iJS>pti4Mr£i »|HiniliJ»L 


The ennmioii +fi]nfi:s1i iiiny Ix': Uiki'ii an the 

(x^ known of Uie typieiil sjKxneH uf tliu faiinily* although of eniirsi' 
the bluek laiSL'^'H an*' ihe iiiost faitninn^ nutl have Iwn ninKt written 
alxailp 'rhe h«lnt*i of tlie ^iiniiT^hL^ niiil liJiiek hasssiqs are not very 
difFereiit fr^mi eadi other* 


THK RTr.%FiRi[K.s ATfri £HriiciALLV TIflO fflTjTFTt^ii (EttpmmtiM 


if we are able \u aip|inkieh near minLiiitu under urtliiiarj ronditionF 
wc may wiiteh llie Miiifishe^ in u!l their nmvenietitj?. One will 
fiamJ Mtispinuled in llie wtH+T ^mnie distiitaee Jilnive the wjtli 

the rlorsiil nm] ainal rtpines clepix^ss^il iiaekward and tiie s^oft portions 
em^t iiial [lerliajis everv nijee in a whilt^ {fently nnibilatiKl; the |xx*- 
foi-als an> extended outward, hm al.m> slightly iitidiiltitHl, while the 
xentral-'^ are mosth^ dosed and kepi, tightly tippi-t^sst'd to the bellv: 
the iinmtli is slightly <>] 5 erj, aiul the bruiiehinstegid ineinbnme burelv 
movies. Another may In* H^en with aiJl its fins as enx‘t as tlicise repre- 
seiiterl in tlie Lllnstmtion, Some may ri'st hori 5 !nntaUy in the water, 
others tilttHil forward and downward^ and si Ml olhers willi the snout 
(limrtetl upwitnL* A Hirt of tlie eatidal lin and Ipend of lUe tail impel 





I'ARiiStAl- I'AHK AMi+Sil FHEi^ll-t^ AlKR PmuKS, 





itii- liriil III iL iliifoi'iMil ilinH^titHi. nn>y iiiv ^rcwijtlih* li^lit?!^ iiJid ii]M 

t<i ln' foil lid in ttfiifill si'lifKilb^. lliri't' is a Hlowiiess in tlwiv 

III oven K-tits« when iiiuliHlijrlwiL whidi i^ivpss ime tlio uIoa of di^iity 
of nuinnei', A spla^li in the wftter. nevertheless, iit oin^ dispen^vi 
rheiii* and jnvaj" they sciiTTV wiUnTipid fin, to reiisseinble after it short 
tiiiifL Tlie MidAlnlity 18 mfist pronfiUntreil in tlie first year of ihe 
fishy's life, blit afterwurfls* ns the fiiihi=?s advance in tliey are more 
dtsjmsed to keep to Ihi^niselvess, The time of activity is mostly thirintr 
iluyli«ht, ami m iu|^ht they rest.' They aiie enlircly vni^-eless.'^ 

Tlie t!oiiiint>ti siiidisli, on tise whole* prefers eleiir and tenjperiito 
water ainl the nei|i:hhnrhiHHl of injUatie pluJits: |x>nds and hikes are 
the favorite lH>i)i(>^* and n iintph^ of I he iniiiiei- llnil the h|aH'ie.s Invars— 
[Mind fish and |Ainil fwieh—ari- |>o]nibr ti^kens of itsmfrnrtion of that 


Kf4l, Ul.- eHildhliii^i Himrthh | iJiriKrjiNnflji 


tmdenoiiTe: s<ane aii\ Imwever. found ahiHist anywhen^ raiTUsl by 
rnrnmts or wanderin^^ of their own will, and thus may 1h* sometimes 
foninl with Ihe long-etirrd ^i^untisln whieli is tnore nt a rnnnin;'-w'liter 
s|K^ch^ 

The food of the snnHsh has lietoi exaniiiied hy S* A. Forlx^* ami tlx^ 
results inibLIshi^l in I he Hiilletins of the lllhiola Stole l^d>i>nxtory of 
Xsitiiral Ili^lory (l^tT8~lSS3)- It is not ieh thy opinion ns—tliat Is,, a 
fish enter — ns sihmus to lw» generally snpixised. hut <le|amds ne»stly on 
smail shetlJ]s]t and insed^, A lanisideratile |H?reeiitiJ^ of ve^tation 
is alsiih taken in* |MThapF ifiekleiiLuUy with the shellfish nod insects 
found in coiiiieeliot] with it. “ Not a trace of fishes wiis found in the 


• The aiuO siiJirtrth ” lit tvnWy rex'liimjil In irs hahUtt'^ Alrtnai, |^I^ :iT3, -HfK 
btIjh^ iiiulI niafl^n rt well OevetoiM^l loh^r'^ jihiJ " wSlJ ntrer nf rlmw n 

<leei> i:niiitltiG i^aiTuI that mu mA he iniN-takeii,'" pp^ ^ 71 , 440 .J 
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nf 9ii individutilj^ orltif^U}^ esumineri. Over litilf of 
Uhk] vvii?^ usitertuiniHl to iKi of ?niall iiiollu^iks {4k> per of uiil- 
valves^ imd il eyiit of biviilTcs) t iiiisect^ ooritribiitol 20 [M*r cent, 
sijul cniKlrt™irii4 M [Jt^r the rmiiiiiiiiig persontagii (13 L^ODt) 

wns fiirni-^lii'^l bv pUmii^ —chttniren'. myriwpliylliJin. and algin/’ Of 
lOiir^ the peri^^ntai^p would viiry pTi'atly with t:unditii>ii.s. Although 
no worn IS ti> liii?e been founcL angJert^ need uni Vk' told that 

an eartliwonn is mi exeellent Iwiit* Donbtl^s little fishes too, may 
be f>Lr 4 i?^iOMally tiiken in if they t^ome in the wiiy. AiiothiT sonms of 
fuipd T 3 Bit referml to by Forbes is yieltJed by true fishes* The sim- 
fishes 3 tre. to a t-{jiisiiierab1e extent, sjnivvii eaters, but at ihey fire 
Tjot iioltfprious fur uttaek^^ on the spawn of useful fi?^bos, utub so far* 
they tue ImM known for tin* si?rvi<?i‘ ihi-y perfonn as spawn titers 
and not for iiijiiries roniinitteiL for it through forays nii the 
nf llie useless xind hamifnl bowHn or ilogfi-^h of the laku^^ 
iAmh) tJiut its spawn-ejiting ]mM*lhitter Iweame most evident, 
rteighijrd, in Id> long-eonlinncil ol!>si>rvations of the nests of th<^ Ixiw- 
lin, foiiiul I hi! I whenever one wax -lUsi'rled liy ils maker it was liable 
tn lrt> mifliHl liy snn fishes. 

Wlicai the returning heat of spring hiis jnit new life lu tho fishes, 
ns well JSH tlie rt*sl of n 3 iHin\ the sutifisli ftsds its inlliieiu*e^ and it is 
nnide nianifext in tin luldi^l lirUlhinry of ivdar.uion to the males and 
the turgid alidoniens of the fenialesu Tliey mv I'i'iidy fo |>nH'ml to 
lijeir pnHTeiitive iliities liIjoiU May. nie fulh*st ipliservations <if the 
nuptial irfUidition have mwde hy ♦fai'ob Ueigbard.'" “ In the male 
of Ktiporno the roltn-s are niurli l>righter thiin in the 
female. The vemiicrtdar markings on tin? elu^hs of tJie rimle it re more 
hriiliant tlmf] ihost^ of the female; the is|rt^rculiir ear flap is larger and 
tfcfprdered with ^irlet and blue; ttie venlrals of tin* male are bkek. 
while those of the female art* yellow; (lie dtp^sd Jirul «iiu!al of (In" 
male are nmeh more Itrilliaiiitiy blue than tho.>t‘ of the fenuik^ tn 
approiiehing the female, in onier to imluee her t<P enter Ids m^st lo 
spawn, till? male elevutes: nr j>iiffsi ont the gill eoTerx sit us tr» disphiy 
Iheir hriiliant luarkings. At the same (ime the n|xwindiir ear flaps are 
ert^'lepl Jind the Iplaek veiitrnl liiia spreatl out. When in this atlUnde 
the male fac!^^s the fiuiiaUn and St Ls when seen from the front that liis 
dbphu" of eolnr is must bnlliaiit. lie jisiiimji's a similar jittitude wl’*en 
threatening other males, He was never tri^en lip a.'^sume tl^is attitude 
except under the ciireumstwm^ dt^s^rllKsK snt^ that tlie display of 
resulting from the iittitnde must la- n^ganled ns a ttieans uf e.xpressing 
the elm>1 inns/' 

But. like tlm cm-k. wliieh it cnuihites in iictinn as well as deimration, 
tho siifiJish is apt to exdte and ineiir the hostility of ri%uil malee^ 

■ J. Ri>La1i3in:k SSrlemTr April 11. 1002, \k 57^ 
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Atx-mrBUitg III th<' '' miirLslii|} iif ihis puiity fisli liiLs \wim no 

imAy inurter. Flmiclreils of hi?i kiiuL bri^lil hh Ue^ \mvi\ likt^ him. 
strivi‘ii Uy tJio hour to rk-ar tlie rtt-kl of rv^t^ry rlvuL tiiul I he t-Iear 
waters iim often torbiJ vrith i^incl ami torn froiii the Wl of lUe 
strvam the older nmlchs ohasi^ each iHlier from poiiil t4> point, 
endeavoriiig In' ei successful snap to nuiUliitr eiirh otherV fins, Xn 
I'oiirlKliip ttattles niiioiig birtts ain^ more rjiriu=^t1j anil as the 

lord with IifN'lniggled feathuisi is wLse eimngh to wlUulraw from the 
foulest uinl niiirtly a mnte when his srnksl pltmoiize in imrl 

restoreiL so tile soiihsh with toni fins rrlin?!* frmn the nest¬ 

ing i^ronmL Hot not n sound hnn lieiai luade hy ihc^* exriteil lishes 


Fin, rtiL—Cdtiinnkj^ f^iinAih uu iu-?ir (IrTi^Ji. 


<*xccj 3 l i.Imt of the rippling of (lit^ wiiter wlitri fitl hy ihrEr =piny fins 

they diuncctl 1o rcuoh above tin* snrfwLv." 

^Icuiitvhilo the tnnlu has selected a spot in v'ery shallow water near 
the shore, and generally iu the tnidst of vegetation not ton 

large or clos* together To entinjly exelinie tile light aiul heuL of the 
sun. and mostly under an nverhanging pJam. His ehoice is ajit to 
lie in the same general streteh of shjillovv water as is favortal by many 
others, so that a ntituher of similar tieMs iiiiiy la* found elosi* togi'tlier, 
sltlamgh never ciuroaeliiiig on eaeh other. Hose by t]ie hIioit. Karh 
fish slightly eseavatiw and insihi‘s a siiinvr-like laistn in the chosen 
area, which ia carefnlly cleared of all |>ebblfe.. Such are removed 
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hy viiiUiiit jcsrks uf llif fin. nr nrn hxkvn up by tlu* znout]] iiml 

f urrinrl tn tin; rirrubr Innindary of rlu* An xtn^i nf liiiv. rlesin 

soml nr gniVi?l is fjietieriilly the result, hut not infmpleiiLly. ftoorilin|r 
to l>r. Hei^hnrr] (fn lUL), “ the iit^t Iwttoni i?i composed of the root¬ 
let.s nf wsitcr pi unis,'" Tlie nest hus n dijimeter of nUml ili« 

lentil of llio fi«h. 

Very often, if not p;nenilly, the row of nt?sLs is hi wiiter that 
mpi<lly lieromi^ ikn^jjer uff^shorej s<i that if tlm simfisli is uhirmed it 
Jiittv ^jiiirkly scurry off intn deep T^^ater^ where it remains till the 
Eitarin is over. AetxJftHng to Ahlxiiti '"the nitiirn lo the in*st is ns 
it^pi<] and dinn?! as the esil. Each fisli, wherever it may go, 1ms 
some |>oint which b I'l^aignizetl as the terminus nf Oio hme leading to 
the nest, and having found this it sjiwils up tlie narrow pathway 
w ith increilihli-vehadty.and stops as suddenly just at or in tliriM^^t."'* 

To the ni'st thus formed li feinide is entimL who Is |>repari;d tn 
inake n depfi^it uf lior eggs After a longer or shoiier roiinship, us 
ihe cast' dnnajids^ the two mine together l>ringing their Ijellies dose 
to each other, the male a little liehind Ids male, and eggs and milt 
fdllotv enrh other in rapid successiniu The eonjunction lasts for 
alKiiit a minute, inort' or less^ tind^ as a nde. is not repeated very 
poon after. The viseid eggs m soon as laid fall to tlie 1>ottoiii and 
Ijerome attachecl to the gravel that forms the iKittom of the ne^. 
According to l>r Ihdgliarti {in lift.) female if undisturbed takes 
about an hour to lay her eggs, though she may freiiuenlly during this 
time leave (he nivt and return to it again.'" When llie female Imu 
completed oviposition. she depart.^ and the male a Plumes sole diargi^. 
The i^mrhsh. hnwever^ h rint strictly a monogamist,*' and is not alw’Rys 
satisfied with the eggs of one female. 

Keigliard (lS+ 03 ) has notited “a ca.-^ in which an individiiiil male 

- Tlie litftloHs iJoliHi hy AlUtU niupt be only iiiiUer eertetin sunilS- 

tbovi. 1 laive not uiULit'U sinnlCKj^ms InFtaucdc 

AlslwWt wnw iluiibtlL-^ iiiliUakei] In KUjipfwilni: i 3X^*1 tliaU ihey are 
no I iiien'ly oihrHt for tlie seam]!, but reuuiln n fsOthrnt htkI lovhJi^r miii^le nU 
tlio year mnl T^ir setenil ye«n<,” aiwl tlwt In tlie^^ Iwifli will i^ften 

be/" In nt'?;|^ fELinllinr to uie mnny yeura obo I (to not reeall one wttb more 

thEiti a alDi^le llsh In |ieaivfal jioiw^lDiip ami that n iiuile. rnlll 1SS0, boweverp^ 
tiK' anil (parental eare waifi vutlr^^ly rredheJ to the fenjiile, or lo IxittL In 

aeeountM by GoUnmn (imj. KlrtliuiU nfirat), llOoTl, Ahlpoll nSftJJ, 

imU Stone 118Sn) this klca Is ai^Hiinieii aa n naitter of rtpurwo. In Tl^>. tanvever, 
1 nrewl In Nature t-Mfji 3101 nnU Fnteat atul iXu^ ^ ihrtl J 

1 a'l 1 ev 4;<1 that the i‘liM or the >*oli' punnllnn the ei:ir+ after tla'Ir UepioKltliin 
Is the inale,*" an 1 h I tie mat' of tlio tiiksterotctekin ami ^ItiirEdH le^itriiiaxv). That 
sueb in like case iuig licen later abumlniitly iiroved Itelj^lLunl rw'iattly ilWiJll 
liajt rtbtfp otateU that hi a owm unpul^Usbi'd fitwienritloibi on f/uiirjaiorlt 
lia?e coovkini?tl '■ him ^ tliat, na siiniiEpfeil hy <nil Ibe fcmaln tnkca no 

part In tpuilding the umi or guanUng IL*^ 
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i»f Iitipmaitliv fjihhi-iituH it*urc»d hi Ohe iifst two Ui^mkIs in id iit dif- 

ieiAiil tiiijirt by two fenmkvv" The relation IhHwc'oii lilt ijems of iliu 
iiidml, w to that of Amh wdiirti^ Kt^gi^ard tiiLnliW, 

may described li proTiUT^ciioijs pcilygntiiy." The fi'innlti enters 
s.r is led by her own iiiif>iiL“i^ to the O-fesl after riiort> r>r Uw ]iPidiminaiy 
j>lny or wurtship, tlojioHits her and then depuri^ or is driveJi 

Jiwfciy^ The iiiiilt? Inivizi^ fertilizt^d the rodoiildes his turn For 
iniiny iiiijnjt 4 ?s—it may even ki for hoTii> nt si tirui^he may retnaiii 
near the middle of the iie^^t, close ntwive the ejjgrs, watchful for 
them ami iiiLrudertv If a rival apprmehew too near, he siil- 

hea fuiah u^iiist hi in and drivci^ him tiw^ay. f>no mny oceiii^ionally 
fall a victim to his y-eal if a liir^jer fislu snakiv or turtle ii:^L1 hiiu; 
[irudeiiee nevcrtUelt^^ prevtiik and imjJotidbLIitiea ure not attempted ; 
at a man^s appnnich he into deep water, and uh Injig^ as the tiian 
uniiiifestiH iieUvtLy remains awny, nil hough mumnoitering: if iho 
man ZTiiiaiiis inactive and |MTfia’tiy still, tise fisla may i-otuni nrni 
reMie over tin* ni^l ognim Amon^^ the inusl dongeruus enriuii"t% how - 
i'veviL an^ not the large bill tlie aiu si 11. Tile i I artery l■spl4aa]ly may 
drsiTve their iirime !>y darting ii[K>n the eggs and U^iiriiig off tlmst' 
diiiiities for a meal. By l>r Roighai"d (h ^ffL) the blarkhcndcHl 
datt^ iPhttepftittt'Js w’lis fcuind to the most dasiriictive to 

sunfisli eggs in Widiint Ijike last summer I ItMiri), 

John Ciixiunin. why wa-S lliv eai he-st to publish olisi*rviitioin> on the 
nests of s'lmlishL^, and did istj as early as t82ti or fria|!ieiitly in an 
ijiis^mrtHJiiaalike manner canght fishes fi^oni tlieir iiestft by means of 
a net. ITe rould always seUn l the finr>rt. and Jarpe^st of these fish^” 

and ” siirli wtts their abiindiinec that the ni='St ihiy iiVoiihl find jaII the 

nests reorcupied/’ tlio newromers ttcliially iisSLiined the 

rdlo of nest gunrdianis nr in=^t EL<>Mii1ants ^vas not deiiionstratecL 

For about a inim- or lei^s—it dejNiaids on the lempersitnre—■ 

Lhe mnle^H attention is absi^rlx^d in the viin- of the eggs, which arc 
111 last haicheJ. Wheti the lurviil fry have apjxarcil the psircnt con¬ 
siders his work at iitj end ami leave*: the ytamg to inke iiin^ of tliem- 

Mdves as they may. Arcorilirig lc» TieiglniiAl, of tliq eggs U 

only "wntiiuitHl until they an- liatcluaL" whilr in the cii.si^ of ilie 
iiiack basses it inny fullow the young fish until they are wadi grown/* 
'rhe prominenre of the ncs^ts of snnfishes in the landscape of a placw 
Is amusingly exemplified l?y their iililization for fom^nstiiig the 
weatJwr by t'oiintry wiseacres* accortUng to I>Oetor Abh>U. of Troii- 
turn N. iT.* wdio writiss ns follows: 

Tlie ind men nf I lie net^lkli^rtieorl fnHiHenlljr FpcBk of them In lhl« rnnneetlon 
ikikl uiakTtnkv lik wlierher llie cHimhiic suiikievr will U- w'll ur ilrf. fnuis 

Use fiiet thnl ilieir nesrEs are Nfomerhuetf In water n fucit Jw ilofith, ivhllu at otUerK 
lesit than oiiMiiUr HiIb tleftb ei>v*ffs theiu^ w1fl»e ohl men uf the vitiate 

fiiLliely ffikake their heads w^Lea like racta lire atateiL iLial rmoiirk^ if the newts 
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»n>4-4mi|i«n«thvay *' It wHI Ix' i‘ ‘Iry HitiiiijU'r " niiil vl>v vitsh, riil!i lj« 

■iQ (lie smijutHltioti tli«i III ilrr Kitiuiun'w ibf' l■vu|}^lnltlun wUI isxtiHfil tbi' tutu- 

rnll, nhil ihdt till! Hhli pljirt- Miolr nEwtft ill ilw'ii water in [iruvciit tlirm rrtiiu 
lit'liif: If^rt hihI ilnr. 

DvH'tnr AVilKitt justly iitliis tliHt “ llie Jilisurtlity tif tins is* a|>i>areni. 

'riifl iifists IIn* iH-riipiivJ bill fur ii |Kirliiiii iif out.mth, Jtnd w'hiit (W 

^uiitnuir iiiiiy Im t'an in no wise alTcrt thriti, Iml of tliis tlw* t'illii}^ 
sufjijs never think. I'lit' truth is tlic Jiiiino spots inv useil year aftei 
yinir, whether ilic water lai high or liiw/’ 

Tiie siinhsh is to a isuisiiileraltlti esiteiil used us a pan HsJi and is at 
least as giKM] as a [H’reh, lull on su'coiiiit of its stunII sisMS (it aventges 
less tlnni It im lies) it can not In- laiikwl ns iin ini|x>rlaiit. market fish. 
It has l)wn. iievertheless. the objeet of wjiiHldemiile dewiaml in dilfeiynl 
parts of the United Slates, uiid tlii! United States Fish roinijiission 
niisi-d mid distrihiitifl h brge nnmlKir. es[wcially in the early nineties. 
Thi< deiiiniid. however, was dniilnler« to a large extent frotn ili-nlers 
ill fiiiiry fishes luul for aiiifieiul fanids iintl lioiiM'hold oriiiihientiitliin 

TiiK nriiLiDS. 

The iiesl family timt may In' I'niisidenfd is ilmt of the Ciehlids. 
Its idiief reprrsiMitali''Os iiiv niiieh like iiav't of tlii‘ t eutniehids, Imt 
there is eiiiisulerahle diversity in some respee1.s. The funu vurhw 
from a high and imnh romijn'sseil iMidy ttiiin elongated one like that 
of u pike: tlie Si'sil™ nil' geiii'rally of itiodenite size, in some cyelokl, 
in olhei-s ctenoid; tin* liitenil line in most is interrupted and double 
for a diort dislanire on the tail. Imt in u few merely defleeled: the head 
Ls sealv; the notitrils iiiio always single: ih*' pidiito is never dentiger¬ 
ous: there iiro mostly five hraiu'hiurilpgii! rays, and iieA'cr more than 
sii; the lower phai'vngcal liirnes are united, at malnrity at least, inu* 
ii single Ijoiie. P'lirtlier. systernatists lay mnrh sln'SS on the fart that 
they have twi* rowfi of lilunionts to the last brunrliial imdi as well a-; 
others usual in fishen. luit not in ihe Ponnuviitrid.SL to which they 
aixi most nearly reliitcil, and llnit thurn is no snboenhir shelf. 

The fiiniilT is ahnost entirely conrmed to flush waters ami further 
to tliiir^ of tropical Africa and Aiiierita. A veiy fe%v have extutided 
lieyoud thi»i* Imiiiids; fmm Afriiii M-venil inn* iieighlmring Asia 
including Palestine; from tropical America one s|»ecies into siilt- 
tro[)ical IVxMS. ^ 

Umil near the clos« of the nineleentli century it was stipposerl 
that America whs far richer Ixilh in genera and species than Afriea, 
hut long lifter the discovery of Taike Tniiguiiyikn explorers of the 
tiniinal riches of llial giuat hike were n'wsinled with an nnexpectedly 
rich harvesi of new tyjx's of lishe.s as well as mnllnsks. No less than 
T:1 species, representing :i4 genera of Ciclilids, had Ikvii discoveretl 
Eherein uj} to the niiddle of the year lisoft. 


PARI^NTAl. t'AHK AMONri KIIESH-W'Al'ETl FfSfri5?. 


fiir, 

'HipJiitvM iiLiiiJirf'mphpr uf tb' fiimlly. J. I'dlu^riii, in 1 (kM rt^-og- 
iiizjnl i'04 spevirs of rliii fiiiiiily. iiini of thi'si- Uil wprv iriliiilnfant? 
of Afrifu (ijtr I inline :<yrin) iin<i 1311 nf Anicrim. The :itt4 were 
nkhp'il hy hint utiiler fifi genera. The ehief authority for .Vfricori 
tlsliLT? (Baiilenger) in IWS nftmiltefl ]T(i sjHftues for tliiit I'fiiitinfnt. 
nittl iiKirt* n-eeittly Rcgnn fms enimienttei! i;W Aineriiiin species, 
Inchuliiig^ !-iibse(]L]i-nt]y intrwlueeil or fortififtt spwies, tiien^ aro now 
Itnowii [leurly, if not t(inTe. Si'iO siil-cIok. 

It is (Specially iioteworthv that cucii gpniis isslrirtly limited to one 
(otitinirnl or at least coiiLiiiciita] urea, not a aingli* Afrieiiti luiving 
.Vinerieaii: nipregcntatives, nor any Anierii'aii an A fricaii one. There is 
iitH, hou'crer, a natiinjl aggregate of Amt ricnti lyjK's to l»e ronfrasted 
with unotloT of Afrieiin. S'everthclessniwt of the Atiierirnn tvtasare 
elo^rly relaliHl to fiitrli otloT, atol there is not the diversitv that is 
iiDiiiiftstefl by the Afrieuii. In one rc^ipect, ncvertlielcbis, tlic variii- 
lion is tiiiK'li "TitJifer. All the AfTican BjH'ci(?s hiive Ihrt^e anol spines, 
and three (tnly. while in the Ainericati they range froio thret* to us 
many as fonrtef'n. 

M(jst of the Aiocricflti speeh^ at least are very nindi like the ffliiiil- 
iar Biiiitishcs of the North Aiiieriemi stmims an<l Ijikis. and when llie 
writer Krst sow a small srioail of latst'orolw it'irftlitnofn/i) in a river 
i(f Irinklad he thought it was oite of the familiar sniilisJics. Not 
until lie hud wilfully ewtninwl SKtme thiil weiT- mtight wnii he tin- 
(leivived, A couple of writens of an illustrated laiok on the Fishes of 
(fuiaiui (18411 were not only imjtJiL’ssed with the likGiics.s. hiit per- 
[Hdiialeil their imprr>£isioiiK in the numenelature. aetiiiilly ivferring 
species of the family to (he genera f*otrtoth" and “ A'jifrwr/'/iM 
and so iiko had two very great ichthyologisLs tCnvier and Vnlen- 
('ionnes) ta-en misled by a colored figure of a CntHm fresh-water fish, 
w’bich they reforn'd to the genus htit whidi pruve<] to 

la* u men liar of tJie characteristic middle American Cichloid gi-nii@ 
//errtff or Nevertheless tlie likeiujss of Cic-hlifls to Con- 

Irarchids is (uttin'ly siifierfirinl, for Oiey ditfer in the single nostrils, 
haalile^ palate, the hiteral line, the number uiol arrungimo-iit (*f 
hntni'hiostegul mys, ijie single lower pharyngeal bone, and various 
other iinatoiiiicui characbirs. .Still they may hiive originated from 
not very remote eouimuti prop^iiitors, which were, however, neither 
Hpeeialized (N‘titrar('hid.s tl«r Cichlids,^ 

riio Ci(dilids exhihit remark a hie diversity of ovi position unfl care 
of the eggs and eiiibrvonic young. Some " luy their eggs in the 
Kand,“ or, tike tin* northern snnfisliiisv “ build a kind of rns1. in the 
eand or mud in wliieh they dejiMfedt their eggs, Itovering over theiii 
until the young are hutched." Among sqdi are the f/i/f/iw/oitm 
{AsirQuotutt} and Cftatohrauc/ius, acconling t(j Agassix. One 
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{Oeofihngtin tapUiftra) was oliservvtl by Cnstclnau ui the Amgiiny 
River lu oirry many [ajlibltti. one by one in ili niontb. to a s]>ot whera 
it dt'positrtl tlietii to fonn u nest. Thtwe |wbbles were tlie siae of the 
end of a finger. Tn this nest the eggs, resembling mustard seed, were 
tuicL 

Like the Cantnircliids, the CichlidK [uhnIjiiIiI.v gi-nerally, e.TOrrL® 
n parental fare, Imt afronJiiig t<i taiiiie great authorities (Roiilengtr 
iiiiil IVlIcgrinl in iiu>st rases the feiiiiiloH assume gnanlianship, 
IVilegrin huiiid that all the individuals (four) of ji (Hunmon TUitpiu. 
of l^nlestiiie (7'. a^wohmiI .esaiidncil by him wbirh had eggs in the 
iiioiith were feiiiiiles. Raiiletiger (nuillrmed the ovigeixaiK agiuicy of 
the females fur iimiiy other sian-ies. At present. In fiirt. it appf^ars 
that ill most (prohab]v all) of the Afriraii Ciehlids, at leai-t, the 
females are the egg c-aiTiers rat her than the males. 

The earlk^'t information rfS[X'i'ting the oral gestation of tlie Bra- 
i!ilian sfx*eiet! was given Irt’ Agassix (2:201 from i)l>si*r vat ions on a 
species of fhopha^us" (the ses not Ptatetl). eggs pa.ss.” he 

knew not how, “ into ihe mouth, the Irnttoiu of whirh is liiieil by them, 
k>tween the iiiiirr ap|xuhhiges of the branchial anlies, nml espo- 
eiiilly into a pnueh formed hy the upixT pharyngn^ils, which tliey 
.’oiiipletely fill. Then- they an? lintdiKl. mid the liltle ones, freed 
from the egg ease, are develoijcd imlil they are in a rtuiditiou to 
provide for their own c.'ti.sleiiD*.” Ho did “ not know how hmg this 
toiitliiiies,'' Imt had ‘‘met with spociiiiens whow young had im longer 
any vitcllhu- bnl were still Imrborcd by the progi-nitor." Oikh- 
hioiially, instead of egpi. Agussiz ** found the rarity of the gills a-s 
also the space iiit-loswl by the branchiostegiiI meinbraiie, filled with 
a lirofMl of young aln-aiv hatchet!, llie cggi^ liefore hatching are 
always foiiml in the same part of ilu- mouth, niuuely. in the npi«r 
part'of the braiichittl nrtdies protiH ltHl or held tppjlUer hy □ special 
Ifik- or valve formwJ of the iipiMr pharvngral.s'* The (.-avity thus 
occupied hy the eggs was tlicmght by Agasftlz to corrtHixmd " exactly 
to the labyrinth ’’of the fishes with labyrinthiform phurjiiguals, 

A:s IIIJI mVTTIA^S A\n PALEKTlStAtt «V lUEIflLtll rlttHMtU 

The prim-ipal and longest known of the CichloS*! genera is TiUtph^ 
for a long tinie gi‘ueral!y called Vhi-<itniA, One species indeed, w'lia 
familiar to a nimiercms and highly civiliKed pojuilation thousands 
of years bcfoiv there was im English langiiagv?. Tt was the object 
of llm angler's as well as profesisionul fisheriiian’s pursuit Riong 
the hanks of ilw* Nile under ihe rharaohs, and wns f^ndptiired on 
varmns moiiimu-nts, Th« same species mid closely related nue:s arc 
inhi diitauts of Palestine and undoubtedly wora the chief pnidiicts 
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thfi fi-^lwr (liscliilcs of ffesus Clirist. but thi>y tin* nut b-pecifiqiLUy 
i]if>riLloni><! in tiiu Bibki* 

AbiincliLnt as are iu tlio liike so cektiralcnl Lfi biblicul 

sdory^ no sips^rifin iiu^ntiori tif any of therii^ or of iiny otlier tLshes, ct 4> 
crtini in Uu' AU tlmt ramci into the iiet.s of tlse old iLshfrtiieji 

of biblioal times were simply fisjj/’ But. even iu that preseieiitiiio 
it WHS tlist one of the smno kiml that aboiJitcled in the 

hike wiiii alsii fontid in the Nile, rTospp!ni.Si^ in his enlo^iy fjf the 
Ix'anties of the Plain of (.TerLnesarutJi, tells tbiit it b* ^ watered fnsmi a 
most fertile foiuitniin * * * h^omir Inive thoiij^ht it n vein of the 
Nile, Inx’iinse it prnduee» the ctmiein fish as well as ihiit lake which 
is near Alexandria’’ Tlie 4*orti«un or crowlike fish, so called on ae- 



Fi«, i*a.—rhe ticjiii (Titojihi ivUi^rtfSt I, in^rNtr 


mint uf tin' tlark or " LniiwlLki* •’ w>lyr nf tlii' whs Minlmibtiedly 
» Cichlid «f thi' gcniLs Tilapia, flthwly ri'Jytml, hI li'jist. in tlnj Utitl of 
Egj-pt." 

WHiui is kiiowu «f the pfi'liiiiiTitirr iidvyiKVii of the nmle tn the 
female or i'oiirtslil]» lias been dertvinl froiiv uliserviiliiins of the ?V/n/«Vf 
tmoni* of the “8e« uf (iiililet?” nr I jike TilyriHs nitirle hy L. Ijoi’let.^ 

The w-Jiii'h tire iilKiiit ns krg*' ns shot Xti. I (French meiistii'e;. 

“» Ijiirlct Ifjpiufilial till" rorarlims wJtti th-if f.^larEatil; hiil wttlimit 

p-alTletent nuiskPu. 

• Tlic lrnEm]4it[ei3 or |Him|itirrLH^« LAirtet'w ntPtki- In Mi n^r wrhten ieiieI wUIi- 
oTit >Li)iuaa4-iit wave ituit St lEppEMm tu luive hceii pmtet! that the ito rarrier 
:Eia,i‘aV^ ttip feiiEHlr. It moy Ih> nilcteil, hiswEWer+ ihnt T^rtet wnfi. EtaOlat- 
ienx perfectly a?P>nvlnnisl I but J>c* had n^ally oheerFeil the tninAfer cf diitlea 
from ttk* fenmlf tci itn? muKK Anyfan- wUu hnw nttenititEd lu follow pslr cf 
Active tlHbi? nnd tE^ dEieriuiEiiJite iKdweeii will apipm lrttc bow E-oaftised he 

may Ix^xime. rinelDn too Implldt fakh Jii the liiEkerT^illty of the rule Ibat tbi^ 
male tt»b taks-? eare of fttwl ytjum the fish wbk-fa tiortot found with fa 
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Hit* of 11 tlpwp blue color. ThessO dcpo^iccil bv the feimtio iiii a 
slight cs<.Tivntiori whitli slic nuikcft iiriioiig rttKlw uud bill rushes. 
Almiit 2 W the onliniiry coniplemeiH of ii giMKl-siml fish. After 
she has bid her egg^ the frlimle jipiK^irs ex!»iiis-ted, iiml rtmiMlns 
almost Pilotbnless iit a short tUstaiicc fi^nu the dpjKisil. The male, 
on the cpintniry* iipjwars to Ije Tinioh agitatt^L hovers nroiitid thi+ 
s^vims without cMsation aliovc Lheiiit itnd ]mihably ferundated them 
at tliis time* Some niiuutes hitei’ he takes the eggs^ one after an¬ 
other. into his mouth and kwps them inside Im which bc- 

•mme nranldy swollen and distort ini outside. Somo of the eggs* liow- 
ever, piiHis iHK'kwsird k^lwii^u the hraiichial artdif^ and Jiiid a ix^tlng 
place there* Thei^ egg^ tlimigh tml restrssimal by any membmtie 
Tior by any glairy or sticky matter wlifilever* leijiaiti in place within 
the nioiitin Tlio parent never tbetn when in the water, and it is 
only when he is enught amtl thrown on the stind tlmt tile eggs full out 
in eonH4:'f^ij(?iit*e of his sjjiismodio etTorts to bivadie. Somen however, 
still remain in the niinUk 

A i«iPVtl Amn AS oviistatOL'fl riciwa- 

Thr fiiost iminplete olps*^rvjitioii?4of the itctimis of thoinnlo gniinltaii 
of Uie eggs oud the csht of I he egg^ us well young were mmlv hy 
iiuntlur naturalist, X* Abniliaiii. in 1001. The speck’s whose actions 
Aliralnim desf?riU*s WMis niu? ainindaist in Aatal* vrhere he lived* and 
hief lieen mimed I'ilitpht ph^hmhr. 

Iti llm nmiith cif XiiveiuWr of Oiikj T vjsItrO a pkiml In tb*- uekFlilHUirlMMMj 4if 
liorhsin iriiil rn'ivlvei:! tfiwetnil iTUrtitiaX. 1 lutrudai^jil Ibeofc tutu a 

t pitili far tta^ni a ad ke|tt ^.iirefnl wjitels. T at onfi* autiiH-il that um' of 

iiKunh wafl from tiaat fad a^uiJieft te W a aiale t i^rriSvntSy tllsj^^'^’tlou w'liji not 
to* 

airtlelo liy Mr. Al^faLuiPu waif woit lu r>o€‘ior tTOatlM'r utiil by hliii ^'iiutrlte 
iiti-^1 to llie Aiiiml# and MaiaiJihie of NaturaJ lUitHivy (Vtll* S21-:^0 Ih^dar 
i ttlinllherp in liM lntrrulw'tory reruarkp, tiail " nai* of the ^Tin'iiiii'Tm stmt 

Ho hiail Ss the Iriilh-pEtind wldeli Mr- Atiralijiia liad ujulbT obiMirvatidTi for Mitiii' 
e.ei«ki 4 , ftjut tj* ft iiirLte" tkftdor IhniTeiifler Imwever. a Tier exam Instil cm of the 
i^iiiae itHlIvhlmiL anil of **» fiirtber htIiw of phtianfU r, lopiretlier with 

rtmte Tr naHiif'itJth, wh$eh Lo htiil re^-elvett fit mi the Ilev, X. Altnibftiii. wt^eriil 
nf wli!rh In iIh“ iiHiiith. uk well Jis in the inmllal iflandsip round nU 

lie* ew etirrlers to tn* frumni. tsasitlier iiuist^ ihi-refore^ have a^fsurmNl 

thptTij' uarrler deterjiiliicd by Mm to havelinm a inettu from gcnerjil |trbieJ[i1t^, 
IIad net lifter dTswAtlon. tknilenii^r. T. 1L S.. Jerin fVt.. 

nxiCd In aieiHirdnniT' wStb Bunlenper^s ihdernilafttluti, wbcfever llte wordp 
-*bc” anil “ hla” ihamr In thu nnimlK "^«bc" and ftn- i^nhiftniiteil Jn tbe 

rrcMmt article, BouJcniier ant^y rcmarbit that It -'reninSDa nnenjvwl whethor 
lu ftcy n? the Afflctm or Syrtun cichlidii the ' Nicvftl isambatlen.* rts it hns hnm 
imlleil by Doctor DcltegrlD. rtcvolvt^s nii the malej the InfctonccK previously 
cuddaei-Hl beloft either contmvuricn or iitiHttrbl^rtcd hy the only mlldble evldenee. 
an exaiolcLEitlon of itw genital ^InndfL^ 
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ll^li liidlcittloii^ ut mrr^ltiif uva iw ItM nuailb, TIh‘ «^IU did 

iK>t tit ov&r tbi« ciivll^' HDtiiiilEilittK the; i^IUh, tuit ^'^re nuil^hiK 

tho Sell locik ni4 ti baij ii swnU<?n XK-ndr Tbts i removiH^l Joio 

ifeTkilbt^r "*1111116*^ of wlilcb ft hocTimp tbr ocruiwiiiL Th3#i bttJp fish m^n- 
ured l\\‘n lisrLttw rtlul tlifviMinnrtufn In li^riRth liadudbiR tbi‘ tnIL Tlio iniilf In 
'H'lilt'li I kp|}t lE tuv iilhsi^rvailoEi wEks ei tuEiiill m^uarlDiu nit^aEirurlu^ Qli;ht LiichcHR' 
willfc n ih'^ilh Elf wjitiTor iwEi nail n luilf (Tndifsu A few morn of r 
jfpircE/rji (irovhloEi I he qh hint (on Ilf the wnter. A feirf daj# Eifter the liflh 

wan IntHHlncnl UHo thin ** inlik ^ till- rtwelllllj? ^mt nf tile jSlIlH'OVeni tw'^-nme luom 
sriHrhitl. until tlie;' NtihuJI iiui <ir nmsjiluetl ijijUo a dlHtjiTin.v from the tHYlij^ 

nf tljo glllti, rtejnrwl tills nntlilug imrEleulnr wjia in m^tleut r«r ?wiino 

ilfiys, Bui ofter ilnw n rfry Interest Jug nlEige In lti+? iliHeJiifuiiuiit IlkiL 
I wuH onnlth>El to tinil tluMivn Imd evldetuty rnntunHL fcir t txmlil 
J| aiunitK^r of lEiiy llvlitg foniin iiukvliii; ni^mX lu the muuLb of tliu pumnt llwlu A 
wIEght dcvebpimnit Jtlisp lAwv th^n+'otli the lower jiiw of the fish In the nlnim* 
of an exETfliisiftn of the inepnhrflne^ whteEi mmle more nxnn To the luoulh iuhI 
iiiEniliN;! ps‘um'w1iiit of iht^ iIlhitnEkle ji^iiieli filRxeil hi the Uiwer iikiinitihle of n 
r^tdk^nn. Thiw poueh iK^Iikg |ianly inkn^^kCErent^ ns well m u [Mirlloii of the lunil 
near ro II, I wns entihlefi m fnirly well right Into the tikuikth e^vlhv. 

For some minutes iKithlng fonifi he observed In ^^Atehlng ttie head ef the 
flsli hut the rhj'thnih*^ nmvement of the low'er Jnw nnd gilts; hut iifter an In- 
tervul I oouM elenrlv see nil the >'ouug fish in n gnent elute of Eonnnorion 4 
filling [he whole from of the month wftfa n 11 ring rtaek of tiklrmtn dnrk erentures 
tvhiise movements rendmled one nf the ways of tudtioles w heu huddlepi tHkgx^ttier 
hk dense uinssesH tinly with this ilhTemneeH lliese thiy tlifh inii^epl with grimt 
mi lid I ty. After these eneotoreo hitd mu do oue of their tsi^^loille exeumloiis to 
the front <if their [ui rent's mouth lliey nlwAys ret routed vui nf sight to the Tmek. 
snd nothing niHire would \h^ seen of tliem for n few rnhiutitf;, nml tlien ihoro 
Would tie limit lier tunnull und tmid rut^h to tlic fnint; btit nmw of iTi^tik ever 
esK.'ELiiod out of the uiotitlL [ thLiik iLuit these inovetueuts might hi' 
for ikii the su|ii|)OHltloii thrit uji these eiuhrymile fisli TH^giin to grow they grive 
tln^ |iuiri»nt l!sh tsinke Itimiivenloiiii^t and tliut im lug to thin the fish who olitlg^l 
Til ixinnfumly forw |i1a growing futul^ fttim the idwryiix tEi ihe friiitt of the 
UKiulh. giving [her] nil o]P|K3rtunlly of relieving [herself 1 froni tho i'lHikihg 
fwlftig [i^hii] must Imve hifu ronstuhtly ftiihjeeted to. Ttiesjo little fish eIIiI nut 
swdrn tu the fropkt of the iiionMi, hut w’ere evidently rusheil there, as they li>iikE>4l 
like H hitll lixuntioseil ot ii greEit nuiiiher of minute wrlgglliw^ fTeultireu whose 
rent sLmirt* i^uultl not he seen hecuiise i>f tbi> nitEldlty ikf their motlutip whh'h 
wai^ more n mvulvhig tikotlon thiiEi ntiy ntlKir. 1 ixuild nut well enough to 
otiserve w^hether ttiey were really fish-ifke lu form or enihryi>nii^ nnii t did 
not like to tUatiirh the fish enough to find ouf, I simidy kif^pl elurto wEiteh 
day after day. Ttieso niovinn^ntfi eonElnui?iJ: for snuie iluyu, liurlng whTeli Hme 
1 tklhwveil severnl of my friends to oome to lay study imd i-vltaw-; tJie stmiige 
slghtp whtk^h was rwilnrly repented every few nilafitoii 

After two weeks hnd ]:Misdcx1 tliesi> riaivementk^ uliimNt i^nsed for n time, 
anti 1 hud ferEni tbut nil w nR tHit golrig w'idl [ hut ufter i^ndul w-nlLdi for a fetv 
more dEiya I euH^red my study early one ntoniliigH and to aiy great delight aaw 
a large imaitMir of llltJe fiMti, very perfevt mid tkeaiitlfnl. sSowly nnd gracefully 
inivTniailng alioiit near to tholr pnrent's head, thetr moVementB rww being very 
dlfferetit fnnn I be wrli^glhigp hurry skTlryj' whteli mnrked tlielr iiiikvejiieals prior 
t!k their li'jivriig for tlie flrnil time tlielr imn^nra laoullL I trieil ti> fxiijut the 
ikumtH^r of young la tbJw shoal strangely hreuglit Snio Elu* world, l ^rounted 
sLity for cYTtnlniH hut there were prohably two or three monv And now^^ Ikulng 
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QDxIoiLS to thf' ii^pterUoD tlint tlio f^kix^ut IL^Ii uuiuuf? ihv ebruuiliilc^i Lake 

tbQir youuj; iiiti> tl^'^Er niuulbysK E Into my fitudy Hoiiie of my rinully ami 

ankoil tbotil to watrh wLieIE |.IJ4|>[H>l]t^i \ n:>’Vull'4Hl tin* tlltkio tO|l 111 NMl ’^vhU'L 

tlio aijuarlukii R-Liiiiillii]*. Lliilf n t^tuni of t|?e revolrlii^ tiiji waft ay indent— 
the wtit'Je rthisul 11 ii Irk If ijailirnNl ntiout llta intrenfn lirmi; [ ft!ir| iiiieia^T [lirrl 
iikouth, auil luto [t fm'Eiiii Xhc i^lxty IItile Elsli. leitvnij? us to woiKlrr wbut bml 
tieeoEikr or ttieiiL It was a wnmlerriil sEieIiC ikiiI Eiuifle a vlvtil liaL^rtifisiun u^nm 
my mlniL Lt Jh dilfleuEt tn drserlhr EUrL a Hliftit; oeip imutt IL to aLipitH-iiifr 
iL ^^wlfily^ but 111 orilor nmL witli in^^kL gniivi jtLI I bn .vntiun^ ft warn tutu 

tUr o^K .^11 iiioiilli of ttko lamoit iind ELIfta|>j,K>4ik:tft'l. I ni^i^rtiiKtiial lEint they lurniii- 
iitiid n little tnore tlmn oiie-thlrd of »n Inrb In lenitlli. The p:ireat flsli, am I 
have srtlib tiyly na-asunHl Two aiu! liirbo*. yet [hIsoI found nvm 

141 jmek nwity In Ihi^rJ mi^r Tkl yoniii;, ukraHiiriii^ n Lbtnl of an 

iuob ]ii te£i|(tb. 4JE11V salvly wltlilu llirr] mmitb, [sAii^] did nut let them onl 
ii^lii r«ir ft4^a't>irrLl ImtifH nml Lbi>Li J whm foiitinnh!' etiuu^b to S4;ft> Llmfl r^cpel 
t belli. Two or tlin.'f* v, *'‘tv‘ first ibiyuvii oLit uf I bn month (whot 4int. as ii ftoiojcer 
pijffK oitt Kumke Ipiin hin nkimilliK Then n Irw mnfe were tlini^t out. nutII 
tu^arly llilrty wi'hi? jwvjmniluj; nbont: tlHMi wIili a rlrrulur umiEtm [?«hol sj.Tit- 
tehftl nil tbe iwt nlcuoat ftmiultnni?H>uslF Into the Innn?r world of winter anitnlned 
Id tbe iRTkk. 

Now Unit tlM} yiuiTks: llnb w^rn^ out tbe |k;imil flsli wnLebed arcr rlii-m. 1 bad 
iUtrui1[ii'(Hl tw'o fn^i^b-H'Jitor «brliik|>^ In hi tlir lank ik few diky^ tn'forr. Tbn Hab 
bnd takfni iko nrulm of thenu tint now tlic JenIouH LKiirent ehtiHetl ibiHst^ |hHir 
HhrlEkkini iih ntkd down the tnnk In suck a waiy ihnt 1 hnd to take' Uimi 

out. t tnuy odd Lbiit W^belknl'nr i WiiULAt to flir yolltkg fish KwilTl lulo their 
IHinuirft iu4>iilli It vfnA only lo nmke mmw flbnhl dlftturlkanui'^ mi, ibr 

Eablr. oihL lit 0.114 0 Elie k^autlful and fttrLinKo sot^ne was onarlt-il .\ftor twv or 
th rer^ tbn Mtl lo dsb liet^ikii Hi von tun? to tbe oxtcvnir llnilts of tbi-^ aqiiartuiu 

bn nil m;; fur food, nnd uuiv. wEiun dnu^^ o iia a it'll r, tbo iiiimit Ibcb d bl not w'alt 
fur tbr fry Lo laiiiue to [lo^r]—Jn farL. tbry ilbt imt imlte rnpfer fik 1 h* 

hwitllotviM] tkft At ftfAt— bul l^rihr] feral sftt'r ihetn, ij^ntUrrlntt tbriu up 4kn4* by tiiu* 
friiiii all iHirtitof tbo taut tiutH nrnrs" orw? vvsik sqifo within Iher) nnaith. Kin^b 
i'vriklii^ also, nt alMMit amnhiwiL, id I tbn 5'4uiTk(j H^li wm^ ifiLthr^nHl up and kept In 
tln^ niiiuth nil nli^ht. l if hi not walt^b all nitilitp tint wht^Tk 1 lookiHl dnrlikit tlir 
nli;ht I e^aiUl 114 whw nny ikf tlir'flHl'k nlKiuh I E^FDrliidni] [slirl JEn^xw htl 
tbmu mit lifter ocilksrtluf Ujrni nt snEkduwn niktIL lEio iirxl !iJMknilii:Lr. 

Tbr yoiiiki; fWEi tK?^^an to ifrotr not onty Eii slice« but En ludeiHmdimnv ami afler 
Ilyn ilayn frtnu tbi'Ir flm exit tlio pnroikt TlaEi tn'atiMl Ltwni hlk tlimi^b the time 
Imd I'^atke for tfhMii liiok ttfCor t lioinAd Viiti atul euni^o affi'^r [fthrf ni). fur- 
Iht'T tPooEiU' witEi tlroEih csd'Eit In Ibu way of bcbtiEij; ntiy aii|i|iH]ii4Pij oDetny that 
wjiH Iiitrrahuvd Into the tflEkk. 

I may aild tbJLt I tiaro kuliieo dbaerviH] other bab. wdtb the sniuo n^ulb —I 
luettik. uf 4.ounTO, otiirr rlinmiliEoft rTirn/piTai. 

A SlUTIf AMURUTAN ciCHLin. 

In JIK)l d ntmilipr of living individunlo of two Brazilian spiles 
of Cirhliclft* idpritifiecl Ge^pAiifpot bra^ilierurk and G. 

rtetdved in (Tenisniiy, nnd two nquarlii^ti!^ recorded 

sTIn? oirblld fttmred on pfigo of this fiTtlrle mny Em? QrfijyMffVA 
trruit C4l*fft^'" fEcooTdFn^ to Sir. C. Tnto Rr^n Uii bff, k who lias rerontly reirlewort 
all tbe Aluerlezkik cIchlldA, 
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oWrvn,ti<}n.s i^ri their habiti^ \n the porimlical c-ntitliHl Natur und. 
Hulls (X, p|i. 24-K24fj^ 324-^-28). Those by SciiiHKjt fpp. 324r- 
32fi) lire in ptiri Ltansluted hem StJiriKit ol>laineil four Jishei^ ftinn 


FPi}, pi.— Umphttsm* Lrtfiiillriitlji, m^ln. Aflpr 

PrtuI KitseliLs who priKnired tt iiiiijilK^r of tliein from a iiatiimILs't 
resident jII Unistil (lleiisel), utid Uuih g^ivesi liia cxiierieniT: 
ifr. Xitw4ift pkce<l the firfieri for brwflini*^ piirpf^M in the then 



riix ftmik. Aflcr at(ftiidiichD»r^ 


fiewK* started lint sim-e hig;lily floiirlshiiig flaJi-eiiiiure establish¬ 
ment of Mr, SL'IjSme, in Dresden, tiiid nnt lon^^ after—in Octobi^r ui 
die ^iijr yenr (tlltXI)—the fishes had prop:i^U>d. At iiii e^^hibt- 
lion which took pluce in Jnimary of lOOJ, in DrcsdciL wliere, 
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lit hois, few of tbeiio fishes woro eschibited by Jlr. .Scheirno, they jii^^lly 
ri^atEHl finite u i^ensatbn. In the H|>piiij|r of UiOl the yoiitifi ivoiii 
rilrondy on the iiiiirkot, ntui It as one of Ihe fiot. obtuinofl four irifli- 
virhmla. They were lishos inetisnring lilwiit 6 to tJ ccntiiiioU-i's in 
lenji^li, which 1 ]>liice(l in nn nquariiiii) nf n cttpacity of uliont 46 
liters of water. Tin? hshes felt apparently iiiiite comfortubk lii the 
woll'plantwl liatiin. iU« with relish all that I offeitHl them—earth 
worms, raw meat, a ml ibphnia—were iselilom seer, ntiil ihrivcil per- 
Cf'ptibly, Hut after awhile they lief.ume more Hvely in ilie aijnarinm, 
and tights and |M‘rsect]tions took place constantly. It was tiuMi seen 
on closer examimitioii tlntt the four tishes piTcseiUixl n very slight 
gradation witli regiirtl to size. .Vinl non- the largest was csintin- 
ntiHy pnrsniiig the three othera. the sitcond Inrgest dir! not leave 
the two smaller in nml inmiber tlms.' maile the smallest I he 

liirgi^t of his ta>rseciitionfi. The end of the iiiaiicr w.i.'i that I with- 
•Ircw llie two smaller, which hail already tlicir fins very iniidi torn, 
and pit*ml each one by itsdf, while 1 left tfie two largi-r in tiie 
aqiiDriiim. Meanwhile July hod come, ami the hirgi-r of the two 
(islius SfH?nicil to take a special pleasure in liiggirig up the whole 
ai|ijaniim. wiihont, however, stopiiing the jjersccnlion of the smaller 
fisli. Kverywhen? he had dug deep holes into the sand, thereby, 
of fxmise, uprooting ntany pknLs. When almnt thi< middle of Jidy. 
I exumimsl the smaller fish more closely, it apjicarcd to sny as though 
its iHiiiy lind stvolleii peiceptibly. 1 did nut. however, pay imy fur¬ 
ther ultemion to lids increase in size, for it did nut occur to me that 
the fishosj only about nine to ten months idd, iverc idreiidy alaiut to 
propagate: hut. on the contrary. I took this increase to lie a sign of 
ihcir gooil comlilicHi. Hut from that time on the lahavior of the 
lai-grr fish toward the similter cluiiiged. The persecution stop|ie<l, 
ami the iargiT fish dcvoteel itself exclusively to examining the 
laitlom of the n<]iiariitiii. which seeniftl Vti eimsist of Hltlc hills niut 
valIvy'S. Am the sand covering the dirt layer was only abonl 3 to 4 
centimeters deep, it Impixsiied in some places thiU the fish alsfi stirretl 
iiji the dirt with it. which coulil not but influence the clcarneiw of 
tile water. At la.«l it appiuired to have found ii plaeti suitable for its 
]mrpose; I raiiic to this condtision Iwcaiisf it busied itself for a 
greater length of tlnm nlKuil this place; it hail gonemlly taken only 
a short time tti making the other holes. 

After .some time I saw how the fish dug up some valli.^nerias in this 
place, then pulled at them, and finally pni the piaiUs away with 
evident exertion. After that it deets'tied the result iiig hole very 
carefully, fanned away all illrt with its canilal »nd |a'clonil fins, and 
went ill S4‘areh of Ihc other previoinsly w badly (sTsiH'iitcil feinale. 
Jti the iiicautijnc the -size of the little fish bud further increased n 
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littli^ uiiti now Hket^ Jill ilinilit left in iiiy mi rid lUni 1 lni<[ lieftiiis 
me a femnle and ii male |HV|ninn^ a - cradle “— 

ryiiscf|iie!il1y II pair, ft may Ih^ imagiiieH witli what i-xpectaiicy I 
looked forward to what was goiii^ to haj>iieri. Tu the IsLst day?* of 
pfialy the ovijiot^itor of the fomiile devel(>|,>ed* and on ilie tiiornin^ of 
1 I foKiiid depositml on the side of the EnpiiiriiiiJi 
to the w'imlnw, whicJi 1 pjdiniaied to tnmdxT frotii t wo to three* him- 
ilnaL IVcaijse nf the troiddin^ of the water tlinm^h tlie di^ifiri^ of 
Uie iniife I eiuild ntily in distinctly diHc^rti The parentsi, which etni- 
irtiintly swam up and down in front of the i^gg^ After five or r^Lt 
ilays I dlse(>vered that ttie pgpi hail disapjK'misl from the ^hiss. mu! 
on tliming a^iile the plants co^-ering the phiee where the rnnlc Inid 
dug the hole I could dii^H'u the consluutly moving young, thw of 
the [>arents Was nintiiiiially hovering over the link and ttpi>#‘iirefl 
to keep watch while the other was feeding, .\fter eight moi-e days 1 
notici.*d one inoriiiEig that (he hole wti>5 empty, titid on hH^king iikniL 
T sflw' the wlioJr swurm of yoiiiig oite« nccompaiiieLl by the paiS'iits 
in a ironier itf the iii]iiariuiii Heiifdiiiig the laUloiii iiiLil the phitits^ 
And fi'^Jiii l.hal lime on the young were daily swdmmiiig nSMiut acctuii- 
panted hy the |aiivnis« and gimemlly so that the female was in the 
midst of tlte yoiing, while tin* male would always swim amuiiii the 
swamu on (he tor^kout that none of the littk ones shoiihl gi't Inst, 
Soinoliiues ll hnppeneil that olie of the young stayiHl Ihdiimi li little, 
then tlie rloTady watching |>an'nt took the liitLe one into its iiioiith 
a]]d spit il out nguin in the luidst of I he snviirnu wliereiipon the y<iimg 
one turned a few soiiier^uiilts and tlieik swam nieiTily aw; 5 jy. To Iw? 
sure, J also saw al dilTerent times that the Jiiiile did iiot Imrnlle (lie 
young very gi*nllv; jndn*iL nl tilings it w'liuhl setra! them sti ronglily 
and spit them out again wdth such viiiteiu'f!-, that they itujld not stop 
their somersa III Is ami slowly sank to the bottom, where they lay iwint- 
ing ami ipiilv slowly recovciXHh In three <a’ fosir cusps the you tig 
perished ihrough the rough treatment of the fatlier. Every iwening 
tin? young were lEikeri to I he hole where they iXfinaLiiLHl during the 
night. 

This |n“i;dty exiiihition of family life histwl iilHml four w'lwks and 
the young had already grown soinewhaL^ Theti ciinu?^ in St^])tcsnlier* 
some very rool <lnys iind yet c^Kder nights* nml tint uiiitibitr of ttie 
young defireasefl every day, while the l>phavior of live parent fishej? 
to one another Inx-ame as liefotw so that 1 Avas: finally obligiKl to pro- 
lei't the feniide from the bites and hits of (he male hy removing it 
from the has^in. llie Aveather l>etainie yet colder and with It the 
munWr of the young steadily disLwnsed. I had not at my <itsr>a^il 
an jupiitriuin mpahli! of lietng heatc^l atid so had to s^'v how the young, 
oho after another* disapjieai^d, Tlie runic i?ccmed hardly to care 
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aljoiJt iliom my InmpT, nnil k^it I counted onlv i^wn of lUmu 
Those I took out of ihc bfts.in mid i>]ii<*d iti jt little breediii;^ tniik. 
They held their own jii it for si few dsivs inoiie. but tinsilJv one tiiorn- 
Jh^ iIk^ last one iviis ileiuL 

Ijiter I hml prcjjaretl u sfuull iu|iifiriiiin i^ipahlr td Itv'ing heiitcd 
til id in w‘}dij:h I inteiiilcil ti> hsivi^ Uie panmt fisln?> iv inter, but only ii 
feir days hiter I wiis oldip^il to i5<diite (he feuntlc;, ns the iiisile had 
licen ttM> Inird On her, Tliis lime (he feiniile did not i-w.-over froiii 
the bites nnd ^rounds received, anci after two flays I fonnd it floating 
dciuJ oil the siirfjua* tif I hr wiiUa% The uiuli% liowei'or* was very well 
chiriri;' tlit« entire winter, 1 Imd proiitlrd the injjmirium which it 
oceupted with only a satnl bnltoiis, into wiiieli [ had put a few plants 
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lEMm In this sand the fish dug one liole after aiiotlier 

dnrinj^ the whole w inter^ wdieri-by tin' (^knl-s were of course eoiitinu- 
ally pulled out. In the boginnin^ I always put tlie plants back into 
the grouiiil when 1 saw that ihtiy hjrd Un-n dng up. But I iM^aiue at 
hist lilted of conLinually replaeiitg^ the plants and left them as the 
fish wanted to have tluuin GrasluiiUy it ]|^t [hem all dug up, e.itcept- 
ing^ one liehirul which it had Its place of hiding and of rest. When 
It saw anything mciviiig in or near the aquarium^ it ttx>k n^fuge 
behind this plant. In February I was obliged to give away this line 
fellow for want of rfjOQL It staycil with its new |xi;feessor a few' days 
in a tank uiihutit any bottom soil wUats<iever* and whether it there 
the digging as a condition of Jiving or w'hetliet it bet^aiue 
disea^ I cati not telL The ^liort and the Jong of it is that it soon 
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followwl its eluJtlti'ti uikI its Riato 5ntf> eternity. Thus the pretty 
ibili ilisttpiHistml frum my nquiiriiims, for I Imtl given uwiiy the two 
Kjuallcr ones in Oetolier. 

Ill trnpiijil Ask tinil Africa, countries whert' a long dty season’^ 
ulterniites with ii wet one when sluiwers are live ii mini' 

lier cif fkhes with singnlair !i]>[ieiKkge.s to the bninclikl skeleton. 
Tliey hiive in eniiiiiinn n viiseiiljir gtipnibniiiclikl rpspimlory orgiiii, 
whieli is flevelopoil qround the topiuost joints, or cpibraiichiak. of the 
Hr-t Ilf the hmneliiiil arches, lly nieans of thk lliey arc able to 
bmithe iiir direct, siiid iirf coiis^inenlly udininibty jidaptetl for life in 
miirdries wdien- tlie strtn+nis imd |HHids dry up or shriiib so that ordi¬ 
nary fishes ivouhl k' deprivetl of a biiffieiont iiniolinl of oxygen in the 
water. Xot only arc they not rlependent on tlie supply of oxygen in 
the w’liter* but. they deiuuinl more and hove developed lo surh an 
e-xtent as tti rinpiire air direct* niid if jirevented froni oldaining such 
die of asphyxia. 

Tliere are at least two families which are so diidinct uh ti> have 
luaui far leiiioved from each other by some nuxlern ichthyologists^ 
a It hough by (he tild<T ones all tlie species were nssoeiuted in the same 
fnitiihs Most of tlieiii have the normal union of the iselvic Ixiiies with 
the slioiitder girdle by a clirert ttnirK-cLiori of I be respective l>£>neH, 
Thest' kdtaig to the (roiirami faniiii^ lOxphrmin^nuh). Others bave 
the pelvic Ixmcs rather loosely connected by ligainenL with the sliotd- 
der gin lie and have conscHpiently lieen removeil from the Alcanthop- 
terygiaiis and associated witli the iiuillets anil related tishes in the 
suliorder Percessices. They form the family of .Ina bant ids and nix 
kbit known, tlirough the Anabm icci!?wt/cn#, in [Xipiikr parlance desig¬ 
nated the cliinliiitig iislu and in tlie Mahihar or I'ainil kiiguiige the 
paiimi-cyri or sennah one signifying "tree climber,’’ Sometimes 
imitcd wilh the Osphixaneiiids and sometimes distinguished as dis¬ 
tinct families are two motiotypic groups designated Helocitomids snd 
Lncioet^phalids. 

A little deliiil exphinalory of the structure refenred to is hero 
neces!=ary. 

Tlie n|>[}ermosL element but one of one pair (the fii'st ) of the glib 
liearlng urehts is iH^culiarly nioiliJied; tJiiii is^ the element (calleil 
branehibyal) of eadi side^ instead of btdng straigtit and solid as 
in most fishes is exeefaively developed aiul provided with thin plates 
or folds erect fhnn the surface of the lione and from the roof of the 
mouth to which the iireh is attacheil. These platen^ by their inter- 
sectii>in form ebambersT and are lineal witii a vascular mcmbnine 
which is stipplicil with kr^e blood vessels* Then^ aro corrosixmdiug 
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t'a\itu=^ in li was f^iriiH^rly postulated 

rlint ihls apparatus had the of rtH^iving and mainmg supplies 
of water which iilujuld trickle down and kwp the gills mnist j such 
was suppcksed to Ije the adaptation for the sti}fteHtatiou of life out of 
the water. The esperiinriits of Surgeon Day ami others, however^ 
throw doubt U]xjik this allegetl function and tend to show ( 1 ) that 
these fishes die w’heri ileprivoil of aei:ess to litrnosjiherie nir, lint 
from any deleterious prujaTlies either In tlie water or in the ap- 
parnttLs ii^ah hut from Ixdng unable to i^tilisist on air obtained ;k>lely 
from the water, aerial respinttion l>eing indisj.iernyible;( 3 ) 'Mhat 
they viin live in nioi^uro ont of water for lengthened periods, and 
for 11 short and viirinblo titne in water only; {^) " I hat the cavity 
or reeeptiiele docs noS I'ontaiii waItT. but lias n moist secreting sur- 
face in whk-h air is re- 
tained for tiie purpose of 
respinilioin and h sctaiis 
prokihk that this air, after 
having liecn aupplieil for 
this puriwse, is ejecitetl by 
the I non I h and not sw'nl- 
lowed to I JO dtschwrgctl |Hvr 
anniiL^ 

In fiius the tivo rt»s-pira- 
tory factors of the hran- 
chbil iippiiratns have inde- 
jieiideiit fiitietinns: fl) the 
la by r i n 11 1 i fnn11 nr i jhii r- 
yngeal [lOiMiou Iwdfig a 
spoeiiil ini>Lliiieatian for the 
use nf iiEriKispheric air; (ti) 
the gill tiliiiiieiiis dis^diarg- 
ing their iiornial funetion. 

If, howover. the Mi h kept in the water and pn;vented from com¬ 
ing to the snrfuee to swallow' the almospheric air, the labyrinthiform 
apparatus l>eroines filled with wuiti^r, which i^in not he di:^harge<l 
owing to ili+ almost nniicontractile jiower, Tlieii' is thus no means 
of emptying it, atul the water |m>bably lieetmies rarlKUiized and unlit 
for oxygeni^ing the blood, so that the whole of ihe respiration is thus 
throw'll on the hranchiie. This will iiemunt for the faci that when 
the fisli is in a state of qiiie^oeiufe it lives nuieh longer than w’hen 
excited, Avhilst the stnggishness fajmeliines evinced may be due to 
poisoned or carbonsiiied blood. 

Later investigationn. e_sptTinlly those of N. d. Zogmf <m Pf/lt/urfin- 
thtf^ in have confiriniNl tln^se ri^snlts. 

The supra branchial or epJbninchial nigan varies in complexity 



no, a7.—app^imrui of a flph wldi 
Inb^TloThUntm I lie O^iirmiut 

tfurami: i, KrtIcalAr prncr^ik nT rp]- 
Lii^Qraial: i\ etfliiilq <tT liBsIbranrhlHEfl; lob^- 
rloUt-elAEc^ 4<t>U^ran^alB.| Ant bfAn^^bLuL 
aTch: w, niotMTulwr eroetSiii iif ratlnrinrlLiiiil: 
phAfyn^fali: p, baiilbyaE: L llypolinin^hlnl; ^ 
CcTBitoliirottcaiiil: Klplliraui-htal; 4, RiilLHiiirfn- 

RfBla or t'eiKT ehjFryltii^JiU 
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wiLh a/je. At first tht?re sirPt ^ Lwiwis. iKiti \H)ny hm- 

TFLrt?, whidi inerease in nninlier AHil plnnMioii with hims till finalfy 
they wdl merit the clei?1|;niiilion of labyrintluform. if not tubv riri- 
t hi form (>raiichiiet'" whirb w as ranferrecl oh I hem by C^iivii'r* Thi- 
oi^^eoiis laininfi? ai^ cxivcred with ti ami fterifi^rouH tis¬ 
sue and fimetiortH ns a Tt b by uieunt: nf this orpin that I lie 

lisli is enabled to siviiil itself of n supply uf air whit-li it seeks <ir is 
forced to avail itself by stress of ciiNi-utitstanue^v 

Althovigli occurring in iropidal iinil Afrien,” tbc Anaban- 
toiileiins arc by no ini'iins fotiiiil m'crj'whm* in tbi>^e rnuntries, sind 
tlii'ir distribution incleetl is ixMnarkablc. I'lie Anabantttb ore mom 
^vididy distrilniteil in Afrieii tliun in Asiiu but uUile the ^ bipbronie- 
nids have n wide range in son them Asia and the nrdufielagfk^s, they 
ore liTiiitc*il (so ftir as known) to ei single germs and ^^pocies ^^^hra- 
mnrrkii)- restricted to tribntiiries nf n single river iif western 
Africa—ibe Opiwe. C’onseqiienlly, a vast ami e^isLs lietw‘een tbe 
|jix‘sent he:ilbjiia[lei's of the family and the arini wlierc* a single I'dicr 
snrviveii hi Ik^jit testimony hi the former extension of the family^ 
Why ihhir^ apparently so well fittiKl for the struggle of life should 
have snecnmb'd is one i>f the many mysteries wliicb c<mst:intly eon* 
fnniL the naUiralist^ 

Onl 3 " one of the Annliaiitoideun families — ilie Osplimnieluds — re¬ 
quires iioti^.-e herCi Its meiolM^rs eon struct reniarliBble nests. 

tnt: ii«teHiu39hit^.\njei. 

The Oonrami funiily has^e an ohloiig anti rather irregular 
covereil wdtli sj^ale^ whii!h extend over tiie licjitl t the head and iimuth 
Ruallt the palate toothle*^* and the fins ven' diverse- Aliiuist every 
genu;^ Is distingnblied by s[ieeiitl fin ttUMlillt'ali oils J>Eii the anal 21 I ways 
extends farther I Mick wan i than the dorsal. The venlrals are luon? or 
less lH>hind the riaits of the |>ectorais and have a spine (in one gin ins 
]itro|ihjed) and an (lutemiost mom or les^i elongated ray develnpiMl at 
some exjienst^ to tbo others — tliat is, the others are redna-d in length 
or more or less suppressed. 

Tbert* is an extrutn'diimry range of variation in (he ilnr!=4tl and anai 
a^ wadi fiH veutnil fins. At one extretm' nrt^ the fTonninit and its near 
reliilivc^4^ wliose fins are very long and ha ve niirtsemns sjdnc^, nml at 
ihe Ollier tlie j>ln-kiit or fighting fish {fiettn deprivci:l of 

Ixilh rlorsal and anal spini?s. Agiin^ at one estreine arc the Pol^- 
orrtn^/i/, wilh the completely ileveloped ventnds (having a spine nnd 
five niys) of an ordinary a 1 '^lll^ll^>ple^J^gilln fi.sh* and at the other the 
T with those fins each represented by n single li Ian lentous 

ray, lietwern siudi eslreines are a iiimilx^r of interinediate fornts. 
which certify to the fact that such differences do not have the value 
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they do hi llip ciiw uthiT ildies untl tlmi tln^ faniilv ]iy wlik-li tlioy 
ftiv j.H ji imtiirul 8(1 feir ii^ an^ jiivo)vf'rh 

Hip pviimiui isi iHip of thc^ Lriili^t'iiiidiEit(5 hiiviiig rU ilip Imt 

11 he (HiliT filEiiiientary f3iie much aljbrevmtfiL 

Endi (if the jEicnpra ^vlmsc^ uviiKiaitih^ Imbits an' kiintru lin.s its iwn 
Eipc^ciul laietlioil for the i^liibhnitidii of tJie Tile ?iiiiij>lest of ihes*; 

iKvsCti is lliiit foi-iiiK[ by t he Ti^ir/tof/asier fasci^fus^ next to it is I hut 
of llie firtli of IKEme!life mrldi-aaruttm). Tluit of the 

^iirami is iUv. most tomplex. A iiotiiN! of the fLr^t aiti uloue be 
giveit lieriK 

Tim lUhiNtkhw rrsM. 

The Tnrfwf/ft^ft'r fti^chilatf (Tfeiiemll^* JkaiEiuJ f 'olttta lit the 

piijiiilnr im-ounts of ix) hii?i a Th hie mn|^' in the enters of liiiliu. Tin: 
p^ukiid eok^r is ^m-nish aii>nv(\ light Inflow* iniiil fiPurtiHUi or mor*' 
oblique irrEiiigo liaiaJ^^ Inirpen' the siiles, !itit thest' im* brill in nt 

fy>hirs which linv(^ giiinetl for [he HhIj the KngUsli nsEiiie niinbow 
fish and the h^nuich e(|iJiv- 
poisson 2in>(0'ii<iel- 
[t >:«}EE let inn's grows to a 
JeiEgili of jiIhho o lEH'licrH, 
bikt lht>s(^ of iiEi inch (kiEil n 
half ikre the most lapiiirEaUk. 

I’hi* first iiEEcl 1 m'-i sEceount 
f}f Its iiesting was given by 
Pan! ('iirboikEkier in 1^75. 

Here is ei t rntisEaiion w hich Fra. niiEni.^ 

was uriginxilly imiklisheil in 

the Anniik ikud Magsimie of Xatural History fur February, ] 87 th 
'rite n(/xt _^e:ir (IHckili the author's son, Piern^ CnrlMumier, gxivc later 
ol^f^'rvjEtions in the Biilktiit ile la Societi? irAcelirnatiktioii (p^ 11-21}* 

Tbc mlnbWiT fSstj J?s tiici ivtth !ei l3>e TaE]k.s eokI nf Itic (Mioitfy (.vaii'rtHl 

Uj! Ihki 11f! tenet U iK'i-pr 4 t^i^ntltncicr^, IlM one of iIep pefttls^sl 

Ilf kfidiiVTi (t(i4? It« p};ri'eal>b' siirrrtsi.'fl wit I* llie (■xulx'TiirHa' of toIcHic iJuit 

iiatun* lEua thpstia^h'iHl hikiii thia ] It tie nuiEisjil: Imt Its mixst hnptirtJint |i€^?ulkiirltj\ 
from fi iw^kenline [loljit of tIcwv Is Up leditc of 

Ak tlki’ 2«|Hkiii'LLJEa|; lliitp ]ippnMivlii-s, lEir ifinl('r Inj: hks nrlltmEit tlsis. playfi 

maea tm^ f^suale. stiownup htr liEs lirLi-ht i^iIoiefs: wirb UH vimiral t^Uimehin 
he pnts a E l 1 1 E<im‘kketc li^jr kai nU Uin%cUoij!^ urntt, overexcited l^ij- tilfs nircssi-?!, ilie 
takes to Itai^liL 1 la'lleve ttiEU Ekll thirso i^meefiU nawekaent.^ (if the lEkiEle aaEi, 
nil these ankortiiiH knaueunv the iihyskial mEiilltTon of tlje fenhJile 

aticl fi lcL t he Eikatii rut link of ttke oviIk 

The nmle ELhU (tH!Q ixaupami^^ tin' rireHtmtlutis for iwItirFKltJiai, Sa^lzloK ee 
llltte eonfervfl lu tkla EEioutlL he fflirrTw It to the rnttm-v nf itie wiiter. The 
|rTntkt+ from Its ^fmfcler tliMisify* wouhl fii]| ha(.Ht Very TJijihilj to the iKittom: hut 
onr little workomn sucks |iti a fe^v tiuhlkh^ nlr, w'Lilch he davhle^ iokI |h|(Ee«i 
liEkikknllikleb' hoEStaEtlE like plniits ruj Eiff to iireveEkt IkieEe frcua ik'sceEicIlii^. [le 
repeats tlibi piyx^^ s^evenil times, auil thu*. In ths' lint i\ny fenuiE a if online 
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iHlilllll H hiklf Ii^ITk Iu 4lllkjLMi''|l-‘i‘^ IkllfkllU'Tf ijf i|lr ^tv 1|i>| ¥r||ik a 

ILi|tk!liil ikH III llii* iii^ Ilf MiH' Itr^tk Ilf jKMrjiiliM^ Ifurm/jifHJirir riruit-fiuntitiM: 
itll t|]i«w wLh-h 3ij»|inNi4iL Hii^nrlonily tni Um'h, uiiiU' ti^otlu^r jiiul hitu 

TSie next th-vy the nifik* cckiillnue^ hia provls^khm nf iiSr+ vchU-U lie TinH- 

tovirt nlH i^^Eilrat jkiIiiL Thvv^^ lkUlklpU»FC eJtf^rl n jirw^wyn* fnjtii Ih-Jow 
upwnillB, Hie uf 1^ the eleTJiflnli iif tlw VeFfieHilhle Uli!^, which. 

Ii^'qIiik freiji the wnter, n>ik%'erK>i->i| hkto 3i liort af n liukiiC HtHil lUE^ dn I he 

niirfUL'C. 

Ttie ik-frt 1‘eiikthtfciiil nutsi arilljr, fhe fish tMtft|i=+i htulweif whh It 

a liraiiiiwe wJileli jnns" fnxkiuct li ffiiwi With this view, hi^ erL'oiM 

n^MCk U m ull tliriH'itLiiiLs tLiiLf ever Its nvilILk tn iniesHh (he : he 

fon'lbl^ ihlic felt ivlkh hin iiixiK^le iiiii$ ehcnt. If Dike at the l^vl^ 

1 1 HI ^kiiPlaihkelk t, he Lt iikiit teiiauVt*^ tt aw hy llieiklie <tir ^! 1 kl;XVH.'i|vt^ intshHiv 

^i^llli bltt IkLiid, It 1 iiId the LutoHer. tt hy tnrulni: iinil IIh* wall 

fiMi]] ail I Hhlt^ lliiti he ^'u^?lvl'l1s Itk niiiikdlikit It iihvly- 
TLe 'tIle rt^af Itellij^ Hllleheil, the aLiaile nlunit the femnle, hIidwja 

heir like hrllllailke^ uf hh Iniaelii^ her Nvlkh hix eltieI te< 

jtivlle Ju'ir tEi fcilleW Lini. The feUiakle then snuit eutetiHi the liewt, Whlli* t^he \*!i 
rwlhki^ Ltat wnll^ ailkil exiikiilitlllk}^ ILH ELkTELliFA'iiu^tit^r tin* niELte, iMPit liorila^citituliy 

uciik'r till* eiitrciiEkkiv tEiriis ia[!Hkii IklEiii^df. ttiniVL'Iii}; tDwiinl^ the }i;;iai.i!iuU 

tkf the edirtiv I he hiHtn* ef hln inaiiiyntthumil tliiE>4. 

S(>e*^|lTj- the fb'iiirtte ik|k|in‘akelH'TA llik‘ aiiiile with (wnhlenos **lie akpirllfrft hr-r 
IkPJkd iienr the Dstn^nlty of h\H JLiLia] tin. iiikkl thuH travetwH It ik»c fair m Hh* 
nrTk;lii of the hhiauk'ikts; ilK^n i^lie iN^Eiibt liitii ai !4i<iikle1n^-lL^ The lauile ttsLk, hy 
H hfce liktli^xitkii uf hlH eiiihntetv tier^ lunif^ Jier taver. ntiil her «lile, 

am 4ifk'raithkia tlK^ rt'snu «iT whleh U ai fli>t iMki1a<3^likik itf nvai. Tht^« freiia llH>lr 
llfihincsk. (k^tnl t}t ihenkselvoA tu rl**o: Inal whh ii forirKli^ht whk-tk t'aiik nut Lki- 
hio niuah je]niin;>4i, the nmlt*, Iti pn^Hlih' ihe femule, by laitiaiiiH i^T EiIn 

litinai] Htl, a mlieElVe feliK H ffs^jkljirlc In wlllfh Thk' DVfl UlkitiTmD th^i nkkilaet tff 
the fiHuinilntltLiJ! tiHkieltPh»H. Siioki nCtiT I Imtc ]h eI llrw vLhH uf the feliiuh>^ jilkrl ak 
rres-h aip|iDi\luiJif Inn nf the niiile Tnull tlk* DVIirlt'k itfD rtJJjjjitetely eviH'unh'^h 

Tlie sr|iEiiwnIni: ever. I he remaile ijiiltk ilui ij^jiiJtimil ruckf. leaihkL^ Id tlu^ nttile ttn^ 
-care Df rcnrlTitir the rnnitly^ a IstMk uf %vliieh he unitiitn hliaFi^'lf with 21 inity 
t»4kleriLCil au-al. I'olEksiliiiC wlih hJ« tikiiittti the iwn winttk^riHl IhanikUath the phiiih 
1 r' kmlki^ them Itkte the iH»Kt naiEf thiTki In (knlerh' raiHlikkiii If tlnw ate 

ti>n mnrli ainKleaii^^mtisJ, lie -si'jsuraileji IhiiJ] by a. niDCf^iLienl nf tht- hm*} nud t*Dru- 
IhtIh them tai rt^nutlii In Hie jitmic pluni^; then he tewni'-f fruiii the in^t, ELtnl fuMs 
tih]i.i*elf with sfn?fcit tietivlty Id raiilmt-t tlie etiirnnet\ Wluen tlil^i DjK'natiDEi In 
eniEk[klelk}t1p he i^iaw atwjiy ntnl hifIhin tnmnl [ilf. ikllhce b* rxiiiiiitie itie wlmle, anal 
not wlkJi4>iit rttijHety, f[pr he ofh-Ei tu fetich ftwh huhbUrN fkf air. wtheti lie 
|iljii>“:s SiiTentTniajHIy iiiaHcruleiihlfiil ]N>hitk ur tiihler meiiaii.vil iiarfav 
After wvenly li*iua^ nf Inr-nhtiHuii, tltr- tnate^ fkireHeeUtK Ihitl the nvaj rtsiialre 
<Ttre rtuil qiHtu ai EllfTerelit aik^ihiiEii. Fk5«‘cnH?t In the tiest aiiiH pl+Tftw ibi 
Mill] Ell It; tin* nir hnhliTes csd.'njH? wnd the Hume immiHlIulely Ihrlteiae iiikhj the 
ivaret-H liiiiiriNupInat nil tin? emliryDSp Hie eKlKleiirii nf whieti In^nlita ta Ik? iikitiHfi'^. 

FMirina? b-^t the yutittij Klmuhl e^pim^ bis cam he tn ivurk te nuikc a new 
iKirrb* r fi>r thetti. t'a^r I h ie imiiMMii? tte fnllewit niail lrrtven«'« t he miier niii nT^tk 
of ilu.^ rtnEitIuK 4'iinK^. HEikl piillln}; an it with fere**. M>|hiinHnk It frnati the felt. 
ihuH iihtiiliilTii’ II w>rl ef |K?iii1eiH friiiii^e ivbece itie str^iy yeuu^ unc-^ will rwt Iki 
fihte III psihh; thcTi. Inivlii:^' pin rbj of all nnxlhty fnsati this tciHe, Ih^ taike.H hlK 
yuuEi^ In hlisi unkulh ami renmees thk^ni ti* ehurt HlMtaiui'ia. EEtwaiya ciknveyhn; 
llKkNc uf the i-ln^ttinfereni'i^ towttnl tHmit+ n 

If iKkEue of ihe yuuiJi; floli I'enture lo Hi^k-uH vertically, Iid In fu-iireh uf 
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tb^m. flb4 rarrl^ tTn'iii lw<if to t!w tH^ijfprHvp itwolllnt?. This ifnrri-]linnets liucti* 
ant It tfM? embr^'w?. liu vlnir inul^nmiw tlwlr fL' 0 [U|>leto cToIutiuo, bavo ii<^|nLr«d 
Eptn>u^b iiDil oglllLv. Tlit^r aninrrciiisf mehI fmiUt'bt ittitrawtioe tn Iti^ 

miiliii Ibn ^ml of |ji« wIiN'b Almnt plidit or ton tlnys Eiftor ttw? 

pipklim of the Pent. 

TIk> ranvp pnlr of flnti joive m& tlireo ovtpiK^ltlnnH iliiriiijE tbfi ^tttniiHtr of 
i.viiRlitrlDK 071 tbo of irNCI ovn. 

TUt* t'tiibrj'fw of the liAfnhiiiu' ibiJi a of tmoEffoniiAtioag 

niifl 10^1144 tn llinw wbloli t first Indbtitf^il as nevurrinp In ,1fam?f€?tfwj. Wjint 
of tlmi' AiHl ilniiil of AfTiNi^t lTn; estsftriii.^ of a n Inin 1^ wlilch nrv Atlll rare |prn- 
ventud iiiy folloM'ln^ tlili« iuvuert lotion with all lb& a Moat Ion that tbo imbjoot 
ilederveHt but ( }?ro|An$^ tn It bnroAftnr, 

All M. Carbonaier's ohsorvAtlons on the fish were ninde in Pai-isv in 
^mnll iLqiiiiriii eantninitij^ iilHmt 15 Hlets, the tejiij^mUin? of the water 
Iwitig kept nt 23 to 25^ C 73.4* to TT.77^ F.). 




ON THE RELATIONS BETWEEN THE UNITED STATES 
OF AMERIUA AND CVERMANV, ESPECIALLY IN THE 
FIELD OF SCIENCE.- 


Uy UeTT Waliheykb, 


Tlif' mpiil Wight of time has npain brought round the day that we 
gladly S4*t apart for presciviiiig to our ill list rioiis His 

Jlajcsty thr EiujX'ror and King, our veneration and homage, and 
for offering IiIiiit with loyal graliiiule, oiir lienrty eoisgTntulations in 
the name of hU Atnideniy of Seieneea, in which he retains a viWd 
inicrestt which hr has esjMKriaily signifit^l this veiy day hy pn^Hiting 
to the perm a I lent secretary' a golden chain of ofRi-V. 

May onr bniglitly and wai indietirti^d prince continue to xvillistaiul* 
as heretoforet tiie assaults of adviificing years, and may he 1 k‘ enaViled 

10 lualrdain eiiduriiigly and Hnnly that iiohle and lofty aim of his 
|:H>iilh^l t'ffoHs—the prc^servulion i^f ikmih* and its blessings. JikKskI 
ibe past year, in which we have forecd to witness oiii* of the incest 
powerftii droiiins in the world's history, tlie first gmit struggle 
iiroisnd ihc shores of the Piicifie Omin, lirnigs this wish home to 

In the <lbtant East there still resounds the din of ihe frightful war 
which liiegan lust year iuniiediutidy after ^ve had here a ambled for 

11 festival like tlie present. And now its couviibions approach our 

own Imrdei^ ! M"bat the year just l>egtiii may bring to us fnmi thesia 
almost ineonivivable comp Neat inns we know not, but one I lung we 
do kiiow^—that we may trust our Gml bless him and 

his houis?! 

Wliile a view of the East show’s us a gloomy' pietuns toward the 
West we see a bright and joyous one* In the heart of the gi-eat 
Americnii Union the [>eLiples of this terrcstnal hall assBcnibled for 
n work of [le^tw whieh we venturi? to hope may spread its blessings 
as far as our own Imimdarjes. There indeed our own country* thanks 

■ aellveml nt tlio puhlJc fteBsSou ef tlie lioyol PniEaSnn Acndtiuy of 

Sclenws, January JtWTi, nn lae ocrafiloii i>r the oelehmilou of the birthday 
of niH StiiJeiPty the Euuwror atul tCltip, aiiil tbo aniOve^omiy of KSne FrtilerlCfc 
tL wUEi revlitSoas by ttie author fmiii Jes 

KSniglTcliea PreiissisSclieu Acfttlcinle Jer msEeusebaftea, IV, 20 JaaiiaTp tOOT*. 
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ugaiti to tbt initiative, of our EmiNirt^r^ took an honorabli? [>05-itioii^ 
auiL in a conipptiUve oxhilsil of mdiislrial arts, particularly hi tbe 
Rzicntific field* obtaineil thnCi nnqiialiliod and freely liestxJ’sreJ appro- 
lotion not only of cnir Aiiii,Tit?nn hostt> but also of all oilier rivals. 
We again riwigTiJ^cti vthere oiir strength lies. Sfay wo never fnr- 
get it f 

To the yoiithfsiJ culture of America there w'os contributed during 
the past year, likeivlsc through a noble impulse rsf our EiiifH-ror, 
El frx-sh iiieE]Eorial of our nuicwer and sec^uid fijuiider^ King i^VeiJeriek 
llie (I leal, whose memorijil ilay ’^ve c^clebmle tiigellier witli this anni¬ 
versary of our EiiipETor's birllo Tlie statue of the great king bus 
IwTi Slit itj> ill ibe ciipitnl city of that I-nion towanl wluehj, at the time 
t»f Its formation* heevintTil dci'p interest aii{] a friendly appri^ciatinn. 

Tile fsiet ihid. then' aro men who, as hiLs litHui shoivn iti this cturnec:' 
tioin think it necessary to thid fault tvilh everiuhing, and, nnforlii- 
nfitelvt ntliers to whose low nnd liurdly human ititelhgeiii:^ nothing 
seems worthy of ifsterni, should not trouble ns. .Vll this vanislieiT Ir*- 
fore the inunly words with which the elcar^ wide-seeing^ and nobly 
thinking Pn^sidenl of the i"nite<l Stales welcouied ihe gift of our 
Eiiijieror. Seldom, indeeiL has the great general, I lie pi'o video t 
slutesiiuiiu the frii-nd of scierKfe^ uml the true philoH4:ppher on the 
throne—Kn^lerii'k the only—rtHT:ive<] so jiirtt a valuation us thsit from 
TJioihIoiv K<w:^‘Velt* the rrteidciit of the prt'ut Ameriain Itepnhlic. 

It si'Oins apf)ropriute on ihLs oct^usioii to retuill the attitude of Fred¬ 
erick towaril the young as-srmblage of States across the ot'eaii whose 
waters ntfoni ivii unimpedecl passage to our own shores, and to asiso- 
ciate with it tlie nttitude of modern (iermany toward Ihe Unitcrl 
Stiites of to-day. This may Ikj regarded as a legacy of the King, our 
renewer, rL^uching flown a-s far as nur own tiniest when thousands of 
hands have gtosipeEl each other with friendly pressure from acrot^s the 
sea. 

(kHprge nancjoft,^* the former ambassador of the Unitcsl States sit 
the court of Rerlin* Friedrich Kapp,*^ and, recently, A. Pfister/ who 
have EJrinvn so eshaustively from the arcliive:^ of this country that 
then' hardly nunnins anything for their ^iccessors to findt givii! us a 
clear pii liirt^ of the sentiments of Frederick the tm^nt towuird the 
rising Stales of the ITniori, as of the attitude which lie^ af^umc^l 
towanl thenu A strongly ivoven hijdoriciil IwmJ unite.s the develop- 

4 Baneraft, ^^w^E’pe: HlNtcir ef ihe T*ultetl StrslRfl frem the lUscovery die 
Amfirk'au Cuatluent. Rostuii, 1874. 

^ Kupp, Frr. Fried rEcIi dor ond die Vereliilpi^oji BtiiEiteti vua Autorlke. 

«* IuIhIit^ a. i lUc AiucrikeulEielke liovolutluu, lT75-ni?iL IStuti^irt uial Itor- 
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liieiit of Llic North Ami^ricaii confodcmtioii with that nf ihf* 

KiEigElimiT indeed with that of the mvv Gernian Empire, if 
we recognize i*nissiii ns the hacklKirie of thiU Empire, mid that King 
Frederick in llio Seven Vt^nrh" wiu\ tierginiiiiig witli nnsettlixl coii- 
filletl wut iind lirinly imiteil this huckliKine. In tnith tlie Seven 
Vears* war was bj no iiieaiis limited to the Ciermany of that ijerind. 
Austrint and EiiroiX'. It aift'cted an no prcviniLi wnr Imd <|ntie the 

Heiiiisphen.^ and laid then^ the fuundaticm for the wide- 
readiing power of tlie UniteiJ States. Krighunh at iirst in allmnre 
ivith FrtH'lerick^, at lacked France, the etiemy E>f FrethTiclij upon the sea 
iiml in North America, where at that rime Cnmuhi and the entire 
interior Ivyond the Englisli coast colonies as far as tin* great 
slp]»i Kiver ami the southern shores along the (lulf of wens 

ander French doininution. After Fin unfi>rlnnate iR^ginnlng in the 
eiindiict of (lie war on the |airt of the English, the diiy of QucIh^. 
SeptendKT 18* when two li^nive cmiiinanders, Wolfe and Mont- 

tiilnu pitted theinst^Ivi^ agsiinsl ijuch oilier and InMi hwl their li^es* 
clc?t!ided the i!t>ntlicl in favor of AII>iom As a victors pri^e for this 
l>atLle, xvhicli was small indeed as ivgards tlie nnmlH?r of eoinhatants* 
blit almost uiLeAatnpliH] Jii its wmluet and far-mtchijig I'esiilts, Eliti 
Eikglisli oblairiiHl (lie whole of Catnuhn weli ns unohstrudiHl aeeess 
to the i-ssissippi from the eoiisi, The Seven Vears' war/' says Ihm- 
iroft^" in this eoniKxitiiiin ‘■extended the Englisli ctiloiiies to (lie 
Mississippi and g^ive C'aiuida to Enghind. We t^onqneiied Anierien 
in trennimy/ said tlie elder Pitt, ascribing in Frederick a shnre in 
the e??lejision of the Germanic race in the other lipiinsphere: and in 
like maliner Fretlerick in hh histories tmits the Englisli inoreinent 
in A in erica and hts own struggles in Europe all as one s<i long ns 
Piti vi'as [it the helm/' 

In this ti^udden extension of English ride over ho wide an area nt 
American it is easy (o reeogniKe one of the f|nie(!y working 
factors tluil hnl, a feW' years later, to the i^paration of the 8taie.H of 
the [Tniyii ft^utx i>ld Eiiglaiid^ iieorge Washington, who as colonel in 
the Seven Vears^ war hdlieil to win fi>r England thb vast country 
from its was the ilhistriou-^ lender who afterwiirds freeil 

it from her doiniiiation ami the great statesman who ?^eciii\hl iH-^nna- 
nent slabilily from the firet fonnnate ^nret^'^. After the peiu-e nf 
Paris, ill l7f>lA the thirteen Eiiglisii colmuiil stat ^*5 liecanie aware of the 
future; llnit lay U.dnre ihem—they also had pmved their stnoiglU (n the 
*"8iwen Tears’or rather ^"Niiie Tcfirs^'" w ar w ith Fraiici^and ul- 
tiKist fmt]] that hour we may note their nlistinnte opposition tn the 
measures of the inidher countrj,' to wdiich they had not agnxil* until, 

History of the ^tnU'^ Vel. X. [k Itr^toii. l^^TI. 
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III Uli? ln?a ikys of 1773, iho " loii party ut ifKt ufKuiiiijr 

for sciipsirLitioji. 

Tlifit" hy tliLifrfurf, u iti]Ouii'tio]i^ iniiU in tiriio vls waU us in tho 
sohh rtuitf riieil, betwet?ii ilii^ origin of llin Union iiiid din t’^tublisliinent 
of l^rit;s-iij 4 u-H thn leisidiiig (kniiLiti ritiile. 

Now* rhc n^aiion for tbc s>ul\ L-lcR^r I'olationsi tliat (Nisitnti Ix^twmi 
youn^r Aiaerii'Ji uiid Prnnsia ii[>ori this liistoricnlly pn^juirai jjrrniirid 
nmso fit mi tlm bt^liuvior of En.frl,nnl towartl PmiDrick in l]w lu-'^i 
Vfciirs of thn Snvnn Ynui^' wur. in wliidi sho nii^Iit rcokonocl as nn 
eiioniy nUlinr llniri as a frioiKl. Kin^ Fmileriok iiatl iiol for^^ilkni 
that* iiii<i tjt-atnd as feaKiblo dir propositions of Urn Coioiiiul Static 
llieii Mtrn^^liti^ to^vanl frmlotn in thoir ctjiiflict vi‘ith EngkiuK 
Had lir alih? to provide a tlri-t lie would Inivo luadi^ i\ miTitni'rntai 
treaty widi llio States wink tlu- ttmilict was still goiii^ on, A^fain and 
again lie siivs I hut without a hn has no means of enforcing a 

iv&aty and fimkiiig it ofH^riitive. lie was therefore inhlign'd lo rim- 
tent biniH^lf with stopping the (lassage thiHingli Unissian territory 
of the anxitiary trofsiis England had obtained fnun varions (lerinan 
slates, juirticiilarly frorii Hesise, and with favoniblr inrlnencing to¬ 
ward Axiieriiai odier stales^ iinioixg theni Fi-aina; and ItiissiEi, That 
the youjig fTOVertinieni might gix^w' np to Ik' the first grt^at Iktuiblir 
was to tile far-seeing tnoiianii riti obstaek^ 1 nee<l only rider in 
tills tmiuiection in Ids nolo worthy i-onnnentaiy^ in wliit-h he etuiipaixv^ 
the repnhlicjui ami nioniirehiad forms of giivernmenr." 

IVe shoidd take howevrn not to jduee nnieh weight upon 
the expri=--ssion by Freilerirk of favorsihle aniJ friendly sentimentii 
towarrl the United Stales. The great king w'ji.s. o prioHiiail ixditicinn; 
aoitiniental jxilities were entirety out of his line- With him the 
eon trolling prhieiple was the w’elfare of his SlEite* fltnvii to that of 
his liunibiest siihject; lienee the nile that directed his eondiLel w^as 
cjire for tlio intelleeiosl eleyation und education nf hk [jeuple. Uan- 
eroft^ has nn oxetdknt. brief pas~agr nn tins siihjert ; Ko jiritice 
eoithl lie farther tJuui FriHlerirk fn>in she mmsintir attempts to n.^- 
ene fr<an opjm^sion foreign colonies that wen^ lieyond Ids naieh. 
• * • His csires aiie for the cnnntt^' whirli he rather served ihaiii 

rules; he sees an<l exiirtly meusuit^ ik weakness as well ai^ its 
strength: he cares for every one of its disconnected parts, and 
gathers theiu all under hk wings: hut he connerts his policy with 
the tiKjvriiieFit of ihe world toxvard light and reason, the ameliora- 
lion of domestic and international law.*' 

Yet that might iitul did suffice for the equally practical sense and 
solwr jiulgtiieni of the Ainerieanr;. In the United States Fi>*flerirk 
the Great has always remain^ a national figiirt' in the Ix^ of 


“(mivro*. j. 
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thv woiiL It is wortljv f>f nute Hint aiit? i>f Hio hi:^t polUicnl 

nets nf Frtnlefick wiis Llie ixFiiL^hi^iuii of a coiuiiicmiil imd friendly 
in.'iity H'illi Hu* Nnrtli Aiiieriniii ITidiUi. Alllioii^li that IrcAty ivas 
i\ui nMiewed iit the ex|itmtioii uf the teriii for whidi it was lixeil, 
thi^ was tiiendy iH!LNiiis&the iHniiiiieree lietiveen Prussia niul Uki Fnion 
wii- so slii^ht tliat ttn-re wi^ri* no stiv>ri^ iiidnevment^ Uw n*newal. 
Besides^ matters in Frnnri' □!! aUeiition. Although Kapp 

say,% with somoAvhat hm"sli judgiiwjiit, that slute^'finuii Iiki- George 
Washington and lTorl5:l}t?rg had exjiggerate^t and c.xinfiise<l uleas as 
to the sig[dfieiiiier cfF this trejity, I will nut liesitate to qtiote a few 
words tnim letters written by \^"ashingloij to liCK'hainbeau and to 
f.tifjiyrHe: Siisiie id the late tn5atles,-" says llie man who was soon 
to W tlte iiV^l Fn^ident of the Xorih Amerkan t-nium “and par¬ 
ticularly that Ixrlweeii the King of rrussia and Hie tTidltHl Sfotcs, 
stein to prcunisi" a new' eni in negotiatinii and to |)miuLst Hie hajqiy 
eon sequences I have just now iiientioning. It is the most UtK^nil 
tn^aty which has ever Iwtn entered into I between independent powers. 
It perfectly origitiEil in many of its articles* and should its jiriii- 
ciph.^ \ti? considered hereafter as the liasis of conuectinn h^iwisai na- 
tjuiis^ it will operate, rmire fully to priHliict^ ii gi'iieral paciticiition 
than any ineasiin'^ liitherto at tempted aiiioiigst mankind/'" Wliat 
Washit]0on here says is really contained in tin* aidicli^s tif Iho 
ireaty, ami sini'e thesi^ iwogr^^at contem|s>nirles—King h'rederick and 
the first ndiT of the ITiuoti— iHwqx^rated in lids manner for a w'orb of 
|ieaix> which they roiiccivet! as such* tins traity lm.s actually sintsi 
that time si‘rve<.l ns n pattern in all cssoritial respects in our ndations 
with America and will still (^iT]timie to do so. 

[bit. how greatly have these relations develojwd in the last one hiin- 
tired and twenty j'ears! It 1*!^ True thot at an early [x^riod Gemniii 
ill I migrants wen.* aln^ady iin iiiijmrtant constitnent of the population 
of tlic Unitcnl .Stale*!- 1 recall Hie settlement of Oermuntown, in 
Fennsylvnniiw in t<j-day a siihurh uf J^hihidelphia, froui wbeuet^ 
the tii"st protest against slavery was issued* Ibit how^ greally hwA Hie 
intiu.v of Gernians inw‘ast4.1l Kight in the tenter of America, ufioii 
Hie 1 1 hissed ugricnttiirnl Helds of iMisscmri^ lowiu Illinois^ Wi»c<insin, 
autl IVtintn^itiK aroimd the head w aters of I he Mississippi, the Ger- 
mans Viave sclt hsl* and there most faith fully shown their natiomil 
jH^cuUarities. Fveu lo-diiy they constitute, next to Hie j>e<iple of the 
t.Tnited Kingdom. Hie strongest stix^am of immigratiim. And, if 1 
may sfH'iik my thought iijaudy* I will say that it is most drsimhle for 
tliE^ United li^tales that this should contiune* Tho^^ who took 
of Hic land and have simv cii]tivnted it Udongwl to Hit* 
rierimintc riict=‘. 1'he popidation derived from the Romance nntl Shi- 

a J : Tlie WrlUiij^sof titorije Wuiililiiaton* Vol. IX^ pe. IS2, lat. 
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vifi rjipf!^ liais Im'^'ii nnif!U Itt^ rtiiii will rviimin so+ 11intermixture 
of thi- niitive Imm wifli llie iimni^nnt.H will pi-ueet'd cjiiiekly 

jiinl in llie Ix^l iniiiiiu^r if the klU-r eotii« frnm halving u <rtT- 

niiiTiu- pnpnlnitoii. iNutsideriilily mere lluih five jviitlioon of (lie in- 
hikhilLiTiU of the Tnited ^^omiriue Uj ^ijjeaik their (iennaii 

rnotliei- inii^tTC tnp:'thei' %vitl] Kn|rHsh* liohl (Jennoia HL-luioIr:* heair 
(lei'iiiEiti dmrtli st^rvu-e, mnl ftennun InH^ks nml newspniK^i*^^ ]mb- 
lidud in llnil niiantry. nniiiktuin tieriLiiin ciistnms, itiiil know how to 
e<i!ni>iue eijiJ pre^M^rve ;i hive 5n' their Aiuei'iCaiii fnthertaTiJ with 
ftiilhfiil tiieinonei^ of their iiiidertiEiI home. 

11 le ec^mmeriri:i[ junl iiiteUeeiiuil liitertlnin^’^ IjoLweeti tty Jiml 
Amerini iiiiiooiitH ut the pn^nit time to nijllioiiH of letters, tele^Tun^t 
tiaifl nr licks of inriilmndUs niid to-ilaj we joiittiey eis nipully from 
Berlin to Sew York we did i^eveiity ai |£0 from Berlin to 

Koiiif^slxTf^. NVxt tii ihe old niolher eomitry, Albion, (lenmiiiy is 
the huul wlio^^ iSts omi ^xiaiiiiion intere^ls w ith .Viiierieii t^)ine lii^sl in 
finest ion niiil caTi> ond riHpdi'ements nmxi nbove nil 

Ix^ tienr to (he of lx>ih eoimtrks. ^ince it has an hintorieftl as 

wel! ns a imturnl foiiiidntion. 11ie former we have emleavoriMl to 
liriefly m forth; Mie latter is shown ]jy llie nnnsind inereasa of tmde 
whii-h has devehi|XMl in an enlinly natiinil manner. 

Wo may yel further nml ■svy lhait tlie rehitions of flerinatiy 

tn the XoMli Anicrieain riiioii sire so detmiihusl by llie 
|M>sirion and mrasl iniiniate — 1 might almost say family—inMwsts of 
lint two eonntrjps thjif (laey entirely finhid to oithn* nny ixinlbels ex- 
i-eijt thosi^ itf n |H-aix*fnl character. Aiiienca and (rermmiy nsv to 
each other like hiothepn. Tlicre jutiy In: coiilenlions 4Liiil misimder- 
slaitiilings even nmotig hrothcrs. VE^t this is stam follow^hj in tlie nrA- 
Kimiblv eom>i* of tilings hy the ix^toniliiiti of harmeitir. 1 here arv: 
really no vital ainlagomstie intm'sts Ix-twixm tlie (o-riuan iiTiiTits of 
the Xhirth mid BaUtr and the ^M^eati eoaist of Amerk-Li. This wars 
expreswnl liy (’arl Soluiri^ on the Tth of (>cl4ilx‘r of last year, the tier- 
man dii3^ nt ixnais.'^ ns follows: 

A'lt Interna I lonat f^ielalshl[^ iimlO la? n¥vre natunil titan that Itetwi'en rTtlns 
nc|iuL>]h/ ijjjil tln^ iieniLiiti l-'intilriii Tlxm^ are i\*A only I lie tuinilH *.tf hloovl aiEel 
11 k* ctiiiinKi]i <ri'iniaii|:i: ^cfilrll rtidt I he rc+hLlloaiiiiiin tx^tiViK^n the two 

i 3 j]thiij.K: there le JiMf» tlie ^*1:1111 tili^tc rtliwnei^ ff nny nntnpuilsja &f preat 1 aler¬ 
ts Ih will eh uilpht w'jjnrete rhene In fio'l, m iiue n\n nliinv n r^lnph^ pilnt la 
wiileh the mviii lnteni;^t« of rise Ova in^utitrles nr cveu the dlrwlloas of tlieJr 
j^Ent litiil lit lull niii inuialer to ejo’Tii other. 

Have two |mliliral IwMiies. whost^ flcvelnpment hns not ns yet nearly 
reacliisi the ntwunlay h 4 dghl — indfi^iL fivrioany* siiK't' lier unlficiithiiT 
the later clforted, iiiaiy in this Hcm^e lie cnllotl (he yoiingi.tr—are 

till* Wtstllehe E*-jetL ^mUIwI by |>iMjtor rrvtorlaK. En St. LnuTx of Octaher 
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Ui'ongilt tnp’ilif'r hy whnt I might csill naitiral gn^vitntion. Ksich 
fUn kiid tn tlie otlm- ligliL ujul bleiOiiiig^ uf 3il] kiiuls^ ititi.M'iiLdki33al 
comity iiiisy ik-iii£iiul iiiul rwjuire^ iind it iiiLtI ii'r^dc- 

vunt to di-spiito us hi whit-h muy hymifh^r lie llio siitd iiio^t 

^icniuiin*iit opgtitiisiii. Tliul rcstii m tlio Ix^som of ^iml^ It cnoipgh 
ihnt, jiulgiiig hy liimiim tluw cmi not iitjiiro cudi otluT* 

The tusk which* for txith ixviplesi uiul nvi^ fmin this t^ori- 

ditiuii h tliat of i^ffocling m clow u union m |K^ssihlc nm] of uvifiiiiii^ 
ovenhliiiig tlint inoy icml in niiy way to iiijnn^ iUAtstin" hunnoiiy, for 
only ?tO will ImiIIi wiuni* iti die ftillesl txleiit the udvuiilugc^ which, a^ 
on<f inuy siiy, s|xiiiltitieously nriMc. 

The ivljiiioti^ luuwmi luHiph's uiitl Stutcft urc mnnifoliU hnrdly to 
follfpwcd oiil iiiul sjMHnfiuil in (letjtil. They cun tmly tv consiilemJ 
in liirgi' conijjreheiisive The ititcrncitioiiEil politicul H'lsilion^ 

pfnl nctioiis towurih with, und agidn^rt each oilier: the ivliitioris with 
El third iiuiiy, llic inilitury ivliilion??^ nmi iihove ull the con mien risil 
ami indnstritiJ rchitions. These :ill deal with qiie.-dions to huix* 
csistviLce. Hilt ill the livi^s; of cnltiA^atcd jKfoplcs, uh us- u cer¬ 

tain stitge of developincm is rcuchcEh ilicrc uiv engiMulcmi muiiy 
higher iwhitions^ such ns thucsi- of niorpility und religion^ EiJi und 
sciciirc- lu tln^ mutlers, |xs-iiljnr to nmn ulntii?^ lies tliiit which 
iniikes life worth livings ll \s these that we mv now lu coil' 
Miller* cs|HTial|y the wicnlific ndatinii^ betiVKOt the rtdtcd Siidtsi 
Eind (ierinmiy, tnnchiiig the tithciiii only in so far as (hiy hnre u 
scientific basis or lu-long to history. 1 Tiiiist. Iuimcvit. entiivly oinit 
the hitler, iis It would Iciul hr miieh tiui far alhdil. 

JIow -should wc l.■o!ll^llcl onrsidvcs tcwanl Aiiierhui in tlii' gi’cut 
dunniin of wicin^*'? In jnlvuni'e I will say one tiling: If two (>^■o[Jlei^ 
are to eoofXTale in the mlvniiceiiient of cidtiin^ as also in the recipro¬ 
cal dcmuiub of inuteriul Jiiten^sts* they iiinsL n^jus't each other. Esieli 
must have »^omelhing good iind wlf-aehiev(sl to tiirer. eucli iiiiist (jiv- 
«erve its own individuality wtlliuol nhtriisive ostenliUioin hut with 
quiet tt^rtniiity. such as that given by the nntnnil feeling of onot own 
health und slrtuigth. lie who does not have confident in himwlf 
will sfH>n kjcH* dll'! conlidenee in others* To our Americun hredhren 
Sfpnoig from (nTinari stiwk 1 niuke tlii-s u|}[>eal in rtdjdiori tn the 
de|uiHmetitii of nrt and winnci* ns well m tliow of ijioruls ami man- 
filers. Do not finrii an exdnsivc chm in u great Slater—Imi kj u pow¬ 
erful riMO Lliiii brings hcnltli^v sap to the mighiy, spnaidhig, gigunlio 
tree in which we may liken the rninn. In lldn wiiv ynw will olitaln 
the reguixl ns well as the full confidence of yoor fellow-citizens of 
Anglican stch'Ii, who* diTingerl and ti'ansformetf hy tln^ climatic ex¬ 
igencies of NohIi America, make the nucleus uf whut wc cidl the 
**Ajiierictiii ludion.’* 
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Yrtu mny 1 m? of to us by minlomotinfr temloncies th:it in an 
iitiKiiidinrizi-d vr^y ilin^sitrii ttj injinv tlu' motber i-uuntry Jy liolpiti" to 
pr+>juirK.i*H ibsit Eirinr* then? juiil to i+s'iii* n[> oiir own misiuidoi"- 
.‘itiihiiitipt iiml MSspicioiis by jKiinting out the "ikmI rthirh wo 

often fnil to spk* eilher tbriui^di |sn‘jinJui^ or fnnu of llie 

natniT of the jwoijle iind of the polilh^ot mol ill^«tJt sit ions Ih;- 

yotnl liu? iK'osin. I mn hiiji]>y Icj wiy thnf this eoiicoiilinti of tlo' situ- 
at ion of (In* Afnerirmi cit 1/411 <if (ierniaii destreiit eiiuI speedi pro- 
viiiied us tbo kei noLe of the lunny < lorn on strut ions w liioh wi-iT !jiv<«n 
ut i^l. IjOiiis ISO ‘MionuEiii <k>V wlobmtixl on (ktolior th ItHU. iiml 
the stnno note si^Teirulily stnmdesl Jii uiy ears vihrn?vor i. hi sociul 
riri’les* ilisoii?^*d this Hobji^et willi inteUigont | 5 orsons, 

III order to pni|iiTly ntnl usefsilly ™ui|M>rt oiin^+vps In sclentitlc 
n-liilioiis ws‘ first of nU know w+isit the Anioriirmis in ;jiMiorttl 

think of cultnrF! uiul t^ioncot whist i« the pre:4oiit I'tiiidjlicm of sidonoe 
and scientifie resusiruli in AmerJOii^ mnl Itow' it is likely to Ix' nimliliosl 
in the near future, 

I’liert' iis widely spn*jid nmonpr ii^? n fidse projtidiee llint Anierieuiis 
lorn preihiMiiimntly lowers I linilerinl jiitm^ts mid have hut little 
tiirlmation to purely ftpientifie iiuvlters. Those who hob I this for^+ 
that eIh^ most fuinoiis of the Amerk-uii utiiversilies. llurVEirsI, in t'aiii- 
hriil^e* with an altendmiire of nioix^ than 'nOOf* studetitsi* ei.de- 

linited rioi hmf^ the aniihersary of itH estnldislinieiil in UMi 
that Vnle rnivetiiily. lit New Jin vein roiiin, likewdso hi^lily n'fpirfhHiU 
hus liLiil a feslmil tidelirntiiip: the two hiindn'illli year from its 
fonndaTion: that iViiKtlon rniversity, in New Jersey, nrowii I'ni- 
versity, in Provideiuxv K. L. and Peimsylvnuia ridversily. in Pfiila- 
ilelphiin on? alwMit us old ua (liittiiigein lksi»le,s tlii^\ Ciihiinlda 
nniversity* ill Xeiv York, iviiieh b striving iti tiohle eoni|ieLitioii to 
reso'h tin- lop, was s^taldished muie tbiiii seventy years u^fo. They 
forp I I hat hi tlie roiirK' of from ^^veiitv iu forty yeors five niuvoi>i- 
tk^. of the first rank have Iwn eHtsihlislied—the Johnn Hopkins I'lii- 
\ersj^. in Ibilliiiuiire: the (VuMiell University, in Itliaim N. V+. for- 
iiierly simler the direct ion of the ivorlliy Andiassiiilor ,^Tulrew Ih 
White, who has ifranitly s^nt ns friendly rc^pinls from Eiver siai lu 
his "\lntul>iofrru|jliyr (he IhiiveivUy of Chitajafo. HI., the Ix+ainl 
iStunford University. (^jiI.. and (lie litTkeley University, to whieh 
U+Oily'S tlu" renowned Lick Obs^.-rvatorj'* on Mount Ilmnilton, in Csill 
fomim J’liey esjjetdally forgi?t. the tiiiiueriiux |^rt?at pnblie Uliniries 
wiili I heir model i"s|iiipnient, whivh tinike it | possible ftir everyone to 
fdilEitii iiilelk^+iial fcaHl; only 11 few «f iis know liow' iniidi tliesi' nti* 
n:^'d by all dasfies. 1 nr hiding the W'orking |ieo|ile. 

The .Viueriean knows very well thot enitnrt* brings freeiiom with 
it. uiid that in the tienre struggle for life, hi wliirh lie must either 
i^tnuiuer ur be overfioinc, niethodiail training is jiL't^cssary if lie would 
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ki5<^p liis hf^il nlM>vp wjfclpr. llvrn^ tho citn* wIiipIi wp in 

Arnoriai for puLilit! Hrh(nilfi. for jidvuiic^pil nf all strri^ for 

pollfKrLioiis^ lLilxjnil€ri<!!s, puhlic kvttirc iill of whitih 

iin* t>f un ufitLjKliificp k‘il lny c^nly n fpvv 
in ihi' ^)IeI ’^V"(jr]ik hueI in pniptipiil nrrujijp^itjtuiint ruisl facriliLy i>f 
ui'p by zxmir uf tnir iJi^titiition^^ if. iniUnHl, ours Jo not 

s iplJ to thorn iri ilik roHfxvt. AlLliiingli (hi:Jr oaflior wns 

nn|iitU tlmr of ilu-^ b^>t ton yo^irs oxtAK^Js all PX|wctjitii>nR [| nciMb 
uo ^ift Ilf projihiTpy lo pmlit-t tltiii in Hfty yoarH tho iiiiititnfioriifs of 
the Cnioii will fur siirpas:^ onr^ in goQd Jirningoinent* viuse of use, 
ami wij>jiUh of tiioiins olTf^rrd. 

XovL. ims Einytliin^ Wn ritttiinetl by tins lilNonil pnnJsioii for the 
c:4|iii|}iiipnL of ^'ientiri^ work^ Jliis lends ns to some interniedijite 
c^oiii^iilmitiions. 

Tilt* pmlin,viiK*nt of iiuy six^rinl iiUilisy, whellirr iMxlily or tueiUiiL 
is iLii ]riU»rn iiifi i>f Juitiiife: il «iri mH Ijp inetTeiisetJ in utiy or^m- 
ii^nittion Ix^yfoid the limits [K*rmitl(Nl by thnt ori:^inb.titioin A lUiilh- 
eniutirbr^ mti not lie iiitiile oivl i»f ii mini whos*^ bmin doi^ not |x>s- 
the iieressiiry emlowinent any mrin' than n siiip^r ctm }>t^ rnHsle 
from jniyonu who is defetitivii in tho nuditorv ^^iitei^ of the Iprain, 
in the orpins of Urarinp. or in the himyx. Thi*st* nnlunil enflow- 
mollis are soiiielimers liemlit«ry bi fninilies: (pike often, iinleeil. 
jM-rliups oftpiii^r, tile reverse is (be ras**. Xeitbur miitvrixil jjrosjwriLy 
nor high staJal position have anything to Jo witli the |ir(Mhictiojj 
of tlirs 4 ^ emlownuuits; on the ct>n(r:iry we ofmii s<'e eupiihle intullei-ts 
of the fii^t rank emerge from I ha great iiisms of the |]erpj>h-^ from 
rhose ill piMir rirt-unistanet^; m fiT!i]iiehtly as from fumiUifS ihiil hiivo 
bug enjoyed favumbte conditions—a iHmifa-tml, equalizing jnstice 
of niUim^ li eaii not Ix^ denied that rertain races are preferred—the 
liisttpry of sejenn* teaches iL I'hey are those wliieii. with a generally 
healthy siiul IninimnimiK ilevelopiiietit of the body* passes.^ brainH 
of ihe largfrsi size jvlalive to the iMaly mass. .Another factor has 
dmiblless an iiillniuiee here; T rebr to all that is gi'nenilly inferred 
when we list" the witrti " eliiiinte.-^ Neither the est'Cr^sive dnrktim 
of the polar regioiLs nor the JWvil of sunlight nt the i^piator apiieai-H 
fiivorahk; it Is in tlie temperate zones, in countries inm h diversified 
by land and %viUcr. with fertile soil and a complete aUermitimi of 
seasons! thal we litid the most favonibk climatic factors. In such 
wiinlrlcH one cun not rely upon fruit dropping into the month; one 
mast work* hnt the w“ork rewards and at the same ftna^ lenipi^rs the 
worker. 1 think it js clear that the factor of dimate diass nnt work 
liirertly. ! nrii much more inditied to Ipclieve that it works by prx>- 
dndrig wdMiuilt, healthy men with good brains. 

Now, on the other hand, it is not the U'kh true tlml a certain 
ab^rady attained devidopiucnt of culture mid institutioTis likely to 
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Ulivv fHvornlili" iitdnijnw—as gtm] mronfi of in^ilnif'tjon of all 
kifiiLs. um-iUimIs i»f inu4!i‘r<!(iiii1 iiitcTvhaiig^^ mal olht^rs— 

frtH|in*i]lly a]i\ in iln- iirhigiiig fonv^ril i^f nm\ nf iiili-lhvUiiil 
ThsU iti, hiiiwcAt'r* i^aisilv two ticll 

oi.-^nii?^il, lite oito will l>LH:tnui- fliitt Ls 

liiJy to iLiid tctl iifrclf* si) if av 0 iiikp ivro iHjiiiilly iiiidinved 

hi'iun;;^ the oiie will pmve the iitut-L ediH.:tive lo wliieli tlii- Wl inlel- 
letrlLitil noHri-shEiient aiul Uie iiio^^t upijurlunily fi*r exemi^e iii LifTordcil^ 

IIuAi' iiijiny hij^lily entloivt-d Iieadri has'fl nevor attainetl ttidr full 
wi^rkiii^ |Hiwei" lanuist' tliey iinrnnuidi'^I hy barriiT^i 

whii'li xhvy niiilil just lirejik' Men of Iriie genius, like XiifHikHUi 

Ciiiu'^, niny ihu'Imli^ ovemune every Eil^taele and 3>y 
rt.'UNfUi (if ihiur i<rigituil nvulive force do wiiiuiut muiiy filings; and 
yet snecEK^eL yet ejiJ^ily Jicx^essible aids will airuiise aiicl iiispire Tiintiy 
rapidde niuu avIkisc |m>wets wniihl ntIitTWisir ix^inaiui t4iiscnre. 

If wi'- unw aJin|>im' "olilHtiropt^ m wp sometiniiLs Irear it called 
over rliere, willi rhe l.biitrd States* wt*. Jiiii:l that in Inyih n.^gituei the 
cliiiiutie fttn'tnr is nf the hitrln^st f]ucifity^ aUIinugh llieiv aiv in AvcKtern 
Nnrtfi America wide an^tis nufiivniiddy sUiialeEh yet there are very 
large jmrtinns of (lie (xuiniry that He iis fjivoraldy iim! im* jis well 
fnnued us any part of EiirojM^ l'lit‘ Inniiiin ty[a‘ is the saine^ for, 
iiulw’d, all Ivnrf^iK* lias eoiiLrSlajtcal of her liesl to fnrni a large pari of 
the im|inlaLion of the thdoin The cultural apidiaiitnes are siinihir 
and it! tiiany m''i>ec:ts lielier: Aiuerini as has Ijeen saitL in 

nafie of their use and in their inanifokl character. With these ap- 
plismiM.'S AnierjCLi will dotiluless develup in the coiir^^ of time u higlj 
aA'cntg!^ of capable men and Avnmen in nil spheres of activity- The 
niivmitage of such an intelicctnal sTipporl, equal to all the growLiig 
deinittids of ihe gn'-at whole, is to U- priT^ii iniicli higher lhati that of 
an 4M[Ljjil rnnula^r of men of great i-^nrimrcsil strt^ngtlu altlinugli t 
certainly do not ivisli to iiiiiJervahie sndi ineu: there is no truer 
saying than "'Mens sarin in cor|Hjn=^ satio/' The truth of this sjiying 
has, howevor* liccn TceogniKeiJ in the ediKaitiori of .Vinericaii youth. 

Jr is bv no luraus in the natiind and it^hnical sciences alone that 
she Aiiiericuns hiiAC distiiignished Lhernsc^l ves* Frotii the excellent 
wmrk of 11. ^liinslcrlwg. profe^stir of jihilostiphy in Harvard I’ni- 
versity,'* who h highly rtgmnhil on iMith ^idcs of the tK-tuin, w^e limh 
togelher with thr tisimes of ntduralisLs sndi as Aiidiilam, Cojas ()s- 
iHinnu MjtrsJi* Daua* Alexander Agassis, (libbs;, Itowhiiii!^ 

Xewttnnh* aiul ftonlil^—the six ln.‘^t Iwjiiig all cOTaxvjHamiing nieinbc^rs 
of oiir academy—the names of the pcdiliciLl economists and jitrists, 
Charles FraiicLs Adams and Sitiiiuer; of the historimi of literature, 

^miKturben^r li.p Die AJut-rthfinet-. Berllju iSiOl* jiJee VoL II. 

eluia. 
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pT, ChiWh ihr [iitpm^h*; l!ii* Sansi'ril s^diobr, Whitney: 

the ItaiiUj: the iihilo^phei*^. Euserson uulI Hyvee, 

well [IS the histfprisiii!^^ IliUicnufL Parkiimn. umi Churk^ KenJiill 
Adtiijis—all of the Ije^t Fruivi the li.^t of iiutiio?> 

Liteii by I Imve liere iielectod ^aily ii fi?w IhjlhL known lo 

me by tlidr works^ itml iipou thef^e 1 ilo not Mttiin|>i to pus^i.Jinl^finent* 

'I’ll righily nudei'^liitiLl the Amerkutris ive iimsl iA^jiionfcl>ei' tlnit even 
their oUk^ eiliusi tni-ver hud walE: ihtii there have never Ix^'ii thert^ 
miy of lliost' eiiillexs jietty Umh of Hiii|£le eitLi^ wkli eueh utlier alul 
with Ihetr overlurds whicli, in tlunr <hty, did hf iiindi in i-^'tsifil the 
ikvdopinent uf (Jeritiany; tlnil tliey hiive never had inipu^^d 14KH1 
them uiiy itPiiiiiLilf^oiy feudal service or dniihir biirdk'iis ipther thnii 
iho.^ they thems^ielves viduiiturily iissumed: llant t!ie stole fhies not 
ecineern itself with ndi^rinus citxhIs— there tx*in|i no qui^sticm t>f the 
ehureli*" us u i>oliticJil fojAe^nor do the ciaxhIs ircndde ihemselvt^ 
alunit the All this pt'odiiees i\ lutuuhli ot view and a feeliu^^ 

of f^crpional itideiHMidetn^-, whitli feeli[ifj the AitLerieiins likioYi.se 
inherU f«^rn the fnunderr; nf Miy Ee|njb!ie eituI tnolilioivuUy luain- 
liiin ill their e<htenlio]U This is affalti rellerled in thinr j^wat scieti- 
tific e.stjihlishinerils^ as fm exain|de of ^vhielk we iniiy take tlie Smitli- 
sonkn Iiistitiitiori at Washin^oii to show the magniheeiit maimer in 
wltieli such views ure ix^tili/^^d. 

This Institution js u scientdic ceutnil statjon for the entire Vnkm 
and elfects an exehan^ of writings ijud scienEific ohji^rls wiEh the 
itiiii^iutna and scientific eslLibii-shments of tlie entire w'orliL Tt jilso 
ndministet^ a uiiisfnim remarkably rich in s|>txTimens relating to 
nutunil history and cihtioioj^y, es[iccially that of Americii; an astro- 
[ibysit-iil oliservntory of the lirst niiik* iiiul a Ktailu^i^l ^rardeii. xvUicln 
among irtlier ohjet^s, seeks to iXTptluaU* those sfRHries that urv tliri^at- 
ened witli extinction. A considenihle libriirv of some ^i(KbO(Ki vnl- 
nmes is attached in it. The executive IwmIv of the Inslitiilioru adinin- 
isterinij it under the of the fTovermnent, has aniong Lis Tiiemlxrs 
some of the most notaljle men of tin? ccpimtrv. At its liead is the 
Pn^sideiit of tho UnitiHl States for the lime ladng. t^esides abniit 
lialf a million of dollars uppmjiriutcd iiniinally liy ('ongrt^ss. the 
InsLitiilion controls troiisiderulJe lueaini derived from its own re^ 
sourtx-s. Thesi' atv itstal for furthej-ituce! of iwnirehts of the 
most various kinds, as is done by our uwn aeadenui^s and learned 
societies* 

(Hher esiiddishments similar to this mv hy no itieaiw wuntiug in 
Mie iruitcil States. They liEive not. hnwever* yet leached the ituixu-- 
tuiice eujoveil by tlie git^at air^ukniies of the Old World, 'rhe most 
iii^iortEint and iioteAvoiihy Americun academy is the K at ion id Acad- 
rmv of Sciences. It was established Jii has a tiieml^rb^liip prac- 

lically limited to 100 iiiember^ and luis ahvays held a very high rank* 
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M«mlx?rship iiii it eon^idiMCMl i,nw nf the luinoi'^ ihai ™ii \i^ 

aUtiiiH-d by 11 It is iiiiitle by hi^i' the iiceit^liled 

SHjieiitifie Lulvit^r tsf llii* tioveriiiiieiit. Aniiiher gT His* iiioiv iinportant 
Ainer[c;iii sli.^nh'l 3 ^il>s ii^ llii' Wiishiii^^Gn Aeadeiuy uf ^Seii'siict'^ wliicli 

11!^ thi* fetliTill lieiiil iti El tif iilfilintwd devotctl tu 

ant!mijMjh>gyt Eirrli:i'<4u^'^\ htolu^y, iK^tuny* eheniistry, enlo- 

Tiiolo"^. foretelly, gi^ognipliy. libtory. philosophy, 

Liitl phytiU-ui Sfinenfn^ There sLinuld jilrvo iK." nieiiliicnitHl the AnuTieiiTi 
AssoektiaiJ frir thf^ AdviuuTviuent i>f Seience ntiJ the Niuu>iial Kdii- 
eatkmal AsssK-ijiiNJii. Jk'sidejr thc^' I wiU hei\> luentinn the t'Umford 
(.hiivetvity. ul Piilo Aho. as iiii lustitiitloit of the first nink. fl 
xviis established in LSia, bus no eiuiowment vultieel at ilikI 

hii?i on s-tttlf uf Icneiii^rs seiiiie of the lifst seieiitifh- men In (he 
l^iutotl Static, Iti4 |jr(?t^uleiil Is tln^ eniiiieht iehthyolo/^i-st^Dr. Diieid 
filarr .Toi-duto Firiitlly, J iiiiiM itol Dinil t»3ie of the yoEiii^^ist nf the 
^VJit i‘.stiihllshiiiefils lif this kiiiil. tlie C'arne^ie Instilittbni^ istab- 
IiHhed in 1002 by Mr, Andivw rarne^ne^ Avith an eiKhiwment of 
>UU>iKMNN^, Jr Inis fur its s|ieL-ial objLVt ilu- fiirthenim't? uf urif/iniil 
seientifie ivsenreh, 

1 WRH repealeiily 3 \tile to siitisf^^ myself iipm the s|)4i( a^ 

lu tlie pruf^ress whieh is esiaa intly in the fiiolu^ic^nl stn- 

eiices uJid tln^ir a]>|dWiithjii- t also hail an up|Nn'tuuhy» al ihe Sl+ 
I>iuis l^xpiisiEiuso uf e.^Liminin^ the ediKaitiuinn sertions in nil ilieir 
rntuifieat ions. I Jiiui that over there they ani' wpuil (u uh eii jill 
rial res|K‘et^—in tJu* kind and nielliud uf setentifie work* in the value 
uf the stune^ in the iittiri|j up and ^Hjnipiuent uf hdHinifuriE^:^, in the 
materialH for iiiHtnietiun., in the style aiid niednal of itnpLirtliig 
kno^Ttetlpe. Visit the frrait workshop uf Ahv'tiinder A^^assiit ot t'liin- 
brldjfi!: the mntloiuh'al !nl>oratories of Ilinitinj^onj in New^ at 

(\>liimliia Vnivej'sity : iiinl of Mall al Ikdliiiiore ; the Pejilarfly ^Inst^niii 
at Vale Ihiiversit}' in New' iJiivrin so rielily lilk*d by Marslii the 
AiithropoJo^ieal ^Insiujin at Kiwv Vork^ jind others, and yon will siiy 
that I mil ri^^ld, J. Orth reeeiiily publisliesl a siniilar opinion.* In ii 
feiv years the new hiiikliu;^ of tin' tinaii<'ii] srhiMiI of Iljirvard Fiit- 
versily will i‘mdy. anti wJiai 1 saw uf t|it‘ pJaiiit at the St. I^aiis 
ExpLisitioti leads tne ki think thjil in them we shall have the la='st yet. 
pmdured. 

T liEive st>n^ht to ffive ]i (xmelsi;* sketidi of wlijit the f^'eai Amerit^n 
T’liion hnii done for .wienee uji to the thiic and wliat it is in a 

eoitdition to otter us lo-dav. Wiiat shun Id we do to rnainlahi and 
in encase the naliii'al ties tlial now knit to^uher the s<rienlijie iiiteiV'Sts 
of that trn'at t'uuntry and nur own ? 

i,; fIjer Jlranllvla^ iirul AaKtalleti iti XurdaiiiurikEa IU'rl3iser 

kiln. W'llR’lh.-'Uii^’LrSfn JIXCp, No, % 
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If wp pmcA'il tn cturijiniv tliAi scientific nipilsil tlujt we possess with 
ihjtt of Aiocricii we titui lli;H us rcjtRrils ihc fuctor f*f cliniutc UJitl ihfl 
c'foolive iind ttiiTikin^ hiimnn iiiiilcriiil wij iin? uixuit tin* Sfiiiio. Hie 
lidvaiitii'ic Avli'tch Avc itcrliups jiosrifiss m rrjjui'fLi (he ugv of mir iiiiitc* 
liiiLt for ctiltun^ iiml liistnriciil buckpronml will ilisiipiwiir in the 
t'oursij of tinie. Our wicnlific iiVslitiitions ure "cxmI, hot we siioiild be 
ciin*fiil nul til nistrict llio frin* devclopiocnt lliiit they hiivc uhvnys hiid 
hitiinrlo, for if Ave do so avp will i|iiicklv fall Imhinil Aiiiericii. Sci¬ 
ence iifnl iirt iIiHa'c only in the o|«'n pir! One thing shonid la> men- 
lionisl in which Amerira Ls exttfik'it hy the Old nrld of western 
PjinH>e —I i|<) lint lefcr alone to tlcriiiiiny— that is in sficntiiic ilis- 
t’ljA'erli'S find lln'orics whieli ojjen entirely iicis' strlciilllii’ dninoiiLS, such 
us the discovery of a surprisingly largi'i nnmlicr of new' rhcmicid ele- 
iiiH'tits: s[HH.*[rai analysis, together Aviiti iirtrophysicH: the great dlscov- 
i rics in the rliernistry of dyes and sitgurs. the jili^i'sical chcinistty of 
the phenomena of solutions, the li<iuef:ierioiL itiid wndensotion of 
giirics. es|jecially liiiiiid air, the Hi'uitgeti mid IWipieivl mys, radimn 
,ind its rays, tsdop jtliologra pliy, tlie electric dytiamo.ch^etric light irig— 
ludciHl, most of the iiivestigiilKirii^ and a|>]du'iitions of eka lriciiy ns a 
BOiim* of [’siwcr—the e]i'i*tptr fnrnaix* atiil its applientiim, so fruitful 
in (he arts; (hen in the tlehl of hiolcgy, iiltimst nor entire knmvledgc 
of (he pruti-stii uiid of iiactiTiology, with the light Avhleh they timnv 
0 |>on epidemiology, loxiiies and nnliioxinci?, the dei'clotnnerit of the 
doelrine of immutiily, the discovery of the rw^nidite [ihcnnfiietia of 
fen it ism tint! and kitryokincsis, the dcutrine of descent and Dimvinism, 
iukI, crowning all. the enfieeption and estahlishmciU of die great idea 
of the coii&i.TA’ntioii of etiergy. 

'rhese arc (Ini discoveries and liieoriesof Kiiro|Msm investigation of 
iho last fifty yeai^; rnnny of them ln'long to ipiite ivi-enl time. In 
llie ri'alm of the hi‘,1oriciii and pliilosophical sciences also ihcii* could 
Is* named a great rmmljer of men and works wIiLeh wonhl easily show 
that here mo tlie preptaiJonini’e of attainnient still rest.s ivith Korope. 
Tlieodnr Mtiinniseiu Moriic lluupt, Iscopold von Uaiike, Macaulay, 
fTajiton Paris. Karl ili(fcr. uiid many olhcrs of wJiich Enrojie may Iw 
proud, have iiidewl lais'^etj away: vet their inllnenffl is felt thi'oiigh- 
out many sihools that nm coiilintiiiig (heir work with honor. Eorotw 
with tiennany In tlie heart nf it has n'taineil up to the present day 
its fiT-sh and youthful vigor in intellcctiinl woi'k. So long as the 
rUrnntic eonditlntiB Runaio as favondde us at present there w-ill be no 
Ittck of intelledual achievement. 

Certainly (he cdtlcation of our youth has hitherto bwn good, and I 
do not lightly value the iiidcpenilenre of nnr onlversities. It is by 
no means dcsiriihle that (hey all simiihl lie made tn l•ol>reSJlond (o n 
coiniuoii pfttturtij we shot lid i-uther uiuaUaiu Uieir wcU-testeU organi- 
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Wc i^ij^lit ftipt-cinlly oppn?^o loft gri'ai i ai uni fftnnily. The 
of itik invi^ti;^iitor. of n wcholair. or of ii IciJirlu^r lk%i in lli<s 
devL4o|iuiejit Ilf iinlivuhiitllly. Among the fTeriniins Libe iiidivkliiiil- 
it 3 '' of invcrrtignrors ivn^l tearhenri im HHtuilly well luarktH.I: thi:^ .^bouhl 
mnnin ay iu iIie; I'jiited there is u tendency lo a 

miaiTi iiTiifortuity. 

Althcnigli to-blay the cultuml slates of Europe oi.^t^npy tlie 

first j>ljn:e m llie fiuld uf scieiK'e* wc siiouhl mjL lull ourselves to sle^^p 
witli thi' [densuiu ^^n’lirily ihiit thi>^ will iihvnys cuibtiiiue lo Im^ y*k. 
Ameriai^.H stfientifir capilaih an I havi* siIkivo etuleavfuiial So sliow, is 
equiil to onrsi she is well in l!io wav' nf us in iln- vulture of 

the i^lie has already priiKlnetal In tx>nsiilend:>le iiiitiibcUN men 

of the Hthl ntnk wlieisi' fiei toriiianri^ weiv nho of ihe rank; 
may arise at any lime. IaU iis then H4.=i'k to kfi']! ejompany witli AinerLea 
in <jiir pursuit <»f srieneo. TaU us iinhvsiialingly allow to ihe Ariiert- 
caiis wlijitever tliey umy huve that is as giXTHi or IxUler lliun nnrs^ let 
ns glatlly iweivo it from tlienn If fhein hy <Uir own vlTf.<'tive abilily* 
we pnMX’*rve I heir irgiiiii[ »Tid esleoitu Wi“ yhibll help nion* ainl iii^:ir^* to 
strengthen in llie seieiililiL': Held tibe Imiid that Jialunilly exists IwUwtMsi 
Aiii!erie;i uinl tienminy. And now I will lourh upon an iinf>iiriaiil 
point whieh h( ihe pni»:s*nt time is of markt^l inten>it llltln^rlo 
3 'Ciimg AiniTiisins hii^e eonii^ to ua in <iriUT to learn from iiSp but I he 
time hns tmw' arrivt^l in whirii tlir iiermati and KiirviiH'jin vtiidenls 
ahoiihl travel in Amerira for the pnrpo?^ of l>n>i^dening their enltnre. 
This ytTientliic exrhiingi' fnaii to |h'rsoin fnan nnivs'r-sitv to 

nni%’ersJl\\ and froni iieinleniy to iirademy Hlioidd lx* fbivcireil as far as 
passible. Ia^L ns Ix> as lil>eral afi (lay uri' lo ns in the reefiptiEjji of all 
those ea^er fi.>r knowleilgi* and iti graiillng tliein eveiything that Uiey 
need, ns [drttx?llie piihlishiH] ivsiiJLsof their wrirk in mir libraries^ 
at least in I he great Hnyjil Librar}" of the ddef city of she KTiipin^ 
ns ill all thing^s show them thai in tSennany lliey roiim in a |ax}|de 
itUelleeSually allieih itiider p4ililii?al niid scmurI institutinns even 

iht^v vviih tlu-ir frtx* i.'iews Tuny feel at home. Everi^one who has 
Wii iheir gnest ran say in tlieir [iraiss' that they ti^t ns in this 
manner* .Xmei'icuns welcsmie men of science with a feeding of iipprc- 
dation and frieudliness. So may ive also, while fnlh' guarding mir 
inti^reslji ami onr individuality, ruiitE'ibnte inurh lovvjtnl keeping Up 
the rvktlintis betvveen llie two iieoplvs:, or iridi^eil tcnvanl knitting thiuti 
more eliksvly ttige(her. 

slnudd avl toward .\ineriea as the Ainerieans do tnwtird Ger¬ 
many. We should tilsn try to form u rorn^rt judgment of the ?*cien- 
lifie w’r^rk of llie Am means hy jiersonal examination. We slmnlih 
inotT tiinn hitlu-rtm in form nnrselvtifi iifKiii llie spnL It would do ntJ 
harm if unuuuliy a number of Gcnnaii studval^ should settk to widen 
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thi'ir licn'iKfiiii Uy a iit Aiiiurienii iiiuvrj^ititWw I nlw> uiiliesita- 

tiii"lv fnvor ilit^ sic*ln?riH^ Hlrfiuiy in ii|ri^r4li(Hii fiir si^vornl mal 

lii-^t. lhon?u^^liiy iigilrttpcl hy oiir fi'linw-ait^iiibT. Mr* Miiriiiick, of 
jillowiiif! Aniorirsiii invL’^'t tu pive fiiil cT>l.tJ^^^.^s ut (Tetimiii urii- 

vyrsiiliets, Eiifctl vk-o voi^a (iorinnii ti^ndo^rs nt AoiPrir-nTi Tho 

flirtluH' rL‘iiliz;itii>n of tliis urniii^foiuciit ?^hoijk1 be liriiloil with joy. 

Ill the n.^sodutioii of noidtjuit^ o wkliT tjoiiil of unioji ih sifforded. 
Our oeiuiemy uKvii^-?! willini^ly nwi tho wisUi^ of ihe k^nructl iii- 
of of not kw; ihiiii forty-four liuve i^Uh- 

lishpd M'ith ii?s II rr^iibir rxdiJiri"i‘ of piiblimtioiis, 

Mny nil this !m' lookt-d out for. fiiilor ik vpIojhhL aiul followpil up, 
in onlor ti> tuliipt li^At to the iiiitiirnl leriilnuy lloit, in t!u‘ soientific 
Jiokk iiioliin:*s nslowiinl \\w riiitvd Strite^, 1 do noi cnlh^l iif>oii 
lo EolvJsi* the Aiiieik’HiJs hh to llidr fill lire Ixdisivior towanl iis, for if 
wo roniiiiti iii Lliu Ii vrl we now oceiipy tlii'j ^vill need no lulviw, but 
will wilUn^l_v iiniintuiii imJ oxleiid ^llolr old rLdivlioiis in tho [}tUhwiiy 
<if Hcleiice, 

Aiitl llii-iu adik from all olliiT oiriKidenuiunrN Ua^kin^ moroly uijon 
Picieiici? and ilsMM-vite, %i ill not siioh uu interaMii^.4' fulfill tlie iioldoizl 
and liighi^t tiii-^sion t^liiit enmes withitj I lit- proviiax^ of snieucx^tliu 
iidviineeinent and elevation of enltiiro from ]m\ph to |>eople! 

Howov'or* in these lhEe.i"lits vve oidy iidlert the sentiinoiiLs ami re- 
solvLbiof oiirpviiL proloetor. the Eiiiperur and Ivin"* whose birthday 
we hen* t^^debnite. As the liktory of his ret^i iine^iuivotiilly diown, 
he dierij^lies! for the tmiis-Atlautk* Ikfniblie llie i^mo open lUitl 
friendly ft^tdiugs «> did hin gn^at aiii't'stor. We can to-day offer no 
linin' wiiitoble wisih than thbr Thai the noblest aspinitinns nf huth 
peoplejs, currying blessings in their Imin. niay lie fiillillcd* 

There is yel another Avish that is near oiir livarls tes-dayy vvhieh, 
wilh due n's|>ect, we may b? allowed to exprii^ssu liis Im|>erSiil High- 
iieki tlie tVfUiVn Prince of ibe tk^rman Empire and of Pinssia has 
ex>nimeted an cngagiMnent wilh a iioblc jiriiieess, who will lie csillcd 
to ^dariEl by his side during Hfo while lie accomplishes the lofty task 
whieli win in the futiiri' Iw* asnipiiMl lo Iiinu May ImpO and JieacOy 
heal til and blessings attend the impirial and royal pair* 
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It b sjiveii 1o hut ft'w wicntifir iiieji to luy Iwro a wCHiL of nntiire 
niat«finily the prtfc^ptTiiy of luitious mill tho fortunes, 

KTu! lijij)|iincs!» of llioii; 4 (iii)s. I'ewer still siiocwil in (juiekly t'Oii- 
vinrioff hrotlier scientists niic] tneti in luitliority itf tlic trnlli of their 
ilisooveries. tliiit their own cyes^ltebnld the j^lnrioiis rts+nlt of their 
lulior« 

Df ilie tifty-one years of Walter Reetl's irulustrioiis» hlanicleiss life, 
twelve only wcti‘ sjx'tit in the stmly t*f lUe spts ial bntru'h of science 
in which ho txH<«inp fumons, Imt his iitttne now stiiinls with those of 
Jenin‘r, IJsler. nml Morton sis iiniiin^ the lieiiefuctors of huiiuiiiity. 

Wahi'i- Uts*<l was twni in tilouw'ster tVuiiitj’, V"a., September IS, 
IfUil. the serti of lilt* Rev, Ijcnuid Siitttui Rewl and Pluiraba White, 
his wife. 

Tlie rtrenmsinnccs of his funnily wen* inodcirt, and some of the 
Vi'arsi of his iKiyluMwi wen* s|x‘nt in a nuich-lrmilded sw’tiou of the 
South diirinjif the jtreat civil war. lie ncijnired, howe^-er, a "owl 
preliminary wlneatioii, nnd nt an nps’ when inocHt Iwys nte still 
In the sehoolnann, he U*gan the stiuly of iitiHlicine at the University 
of A’^irffiiiia. <rrad«ntitig as M, D. in lS(>y, when tuily 17 years old. 

A siH'ond iueilii*al ilegn'e was n^ivetl later from Keilevue Metliciil 
(.*olle;*e, New York, an*! then cainie ti'mis of servici* in the nfcH>klyti 
(’ity ilospitn) and the CUv Iloapiliil, Rlaekwells Idaml. 

iWfore the age of SI, Reed was a district physician in Xew' York 
Cit\', un*l at :2a one of the five inapeclors of the lx>ard of health of 
Brooklyn. 

He enlertsl the Army of the Unite*! States as a,ssistRnt siirgcnn 
w'ith the rank of first Ueuteiiaiit in ISTS, iitirl for the next eighteen 
years, with the iiHual varying fortimcs nf a yiuiug medicul oliioer of 

■ l*nliIlHlieit 1»y Walter ttmt ^leiuorlnl Anus'lAtbii. uiot. dml n.^rlated by [ter- 







tm 

Elti' Army* hf' in AriicoEi]i. Ni iinis-ka, 1>[ik<jtiip inid Sn ihr- SfHiili- 

niiil 

uy llaii i>f llii» si‘rvi<^i' wiiR nui^'^vil fi‘^'‘iitii-iLtly 

fniiii ^ttitimi s-laiioru L‘\i-ry wlit'iT by mini uMiis uwn 

;i i'liEinniti^ aud '^yriijnitEnnir itniiikiMibiiTu ntul by nliti/r ns 

nil tniriJirsI nniil itilolli^mit (Uiysk-inii in<iuslry. bi itiily* 

uiid mii^itliitly ifmnl jiiil^iiimi brill iiint [iri>mist* for tlit^ fiiliiro. 
Ill Mil- poor raEiiiis iitnl nf [\\i^ piimc;iHr.s iti tlir s|ijit>ii'ly H.nikil 

i|[Hti'ii't^ wtu'iv 111* serveil bis lltip IWtl wa^ ever a of limb 

iri;^ iximfrpji, Af that liiiio tinsiv (KK^ts on tlii? froollcr 
ositnlly n-moto aiki] with Monll pUTisf>n.*v Tbr yoiiiii^ iin^liro] ollnvr, 
^m*rally (In* only oiir iil lEip station* was rallial ii[k 30 by tho 
for mrbni arcMincL WillioiiL fuOp. toul wiili only ?=udi itisiriiineiits 
nml Oiiaiioior^ a^. eoiibi Ih^ liustUy ‘ 7 t iilknl in Ills ^iblloUii^. In- was 
-SUTiikitiitieii lo'nttunil a frndunaj (liiirli. o i-liibl rEiokiii^ with tlipli- 
lbma,.or, iim^l of aJh a ^iipliEnittHl diiklbirtk 

Snob exiwrEoiiii* srtiooK woll in -olf-n'^njuu^n amt in Elit* fornmUon 
of <[iilrk iitir] jitaTimiii.M>l}sta''nn ioEL 

Fora loan lik^^ UmL nlnanly aTi 4:nrm*st :=^twiicnl, no fidtcp prpjami- 
tion rfOtlil |if!rlni|is lin\e Ikh^j lamL^ MLs rarbcT army servin* niust 
have* .sin^ilarly tcmlail to ilevolop in blin ihi^ vrry qiuilitter most nec- 
Lvssjiry to him tionl siew'ss. To tho on<l of tils Jtfo il was ooiimibk 
tlisit i^vvTi wlian hr bad hnifi: pven op the pnicdiar of mrilirinki for the 
work of tbo Itibonityry. In* ivaos noi'rrlbolrss utiOJtwllril iit tlio binlside 
for riipiiL niieiTlno dSuj^oosis and ^mod jtul^muMU in Iri JiLiiimb So 
also wort* die Mi-rios of oxporiiLirnt.s wliirii rohl>'d yolloiv fi'Vrr of its 
forrors cw|Ha'in]ly nmiarkably for sitnplirity, in riinmyt and ixnnpirte- 
hi':s>^ or ^lo\v m ivoaild Imvi* qtiii'kly nmvinml ttu* world of 
llieir IriitLo Too nindi n^voi>mn‘ for ncce|ilefl trarliinju^ and too lit¬ 
tle rsjK'rietKTe in pfaipplin^ with diffimiltk^ imikisLstrd nod they 
init^fht oorrr luive laH?n cainmiveii or I'Jirrird ntit* 

In he was assijrtird In duty in Hahimoro and reniained there 
over a yt-iiri llort* he Ion; I the ^freal tic I vantage of working in the 
hilanwtorJes of Johns Ilopkms Ufiiversity and .the happiness of wim 
riing Ehedosi^ friuntyiip of hk distitij^td^luHl teacher* l^rof* Wlllkm 
IL ^ridcli. 

Ill Kerd Vlas pronioletl siirofiaj witJi the nnik of niujor. and 
in the saiue year wfu^ di^ailed in Washingtim ascnnitor of the Army 
Metiical ^[nsenm and professorof baclcriohjgy at the newly orgEiiiized 
Aniiy Med lead Schwb Here he worheil indnstrknislY at Ids s]>c- 
cialty and wrEite many valiiEible rofijio|rni[di--:^ all characterized by 
nctairaey and originality. His exiH?lIerit jiidgmenl made him i\h|«!- 
dally I'abiahle in i!Lve?T.tigating the ionises of epidemic diseases at 
Jjiilitjirv JH^^ts iiiid in making saniljtry ins|K*Ctinns* He wsi^^ llmn^fore 
freijucotly tielocled for such works wldclu w ith hiis duties ns le 4 ichtT 
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S.'il 

uinl momljor nf rsitmininjir (wpiipifxl miioli nf timn tbut 

hw would I It I li'pwi^c Imvi* iti liiH liilioriitorj'* lli'n^ it 

supiiiri ihm tiuticji wliU'b ituis^t often Imi'i* Ihhui Irkimine won' HjM'tiLitlly 
fitting litiii for Ills t'lilmmuliiif; wink. 

Ibiriiig tlif Spiiiiii-li’Amerimti wur the ntmps of lluf voltiiilm* 
inHijis in iLo t'nitrd Stjitcs won: ilnni.*=iiittxl l>y tyjilioid feviu*. iind 
iliijiir Itwfl WHM st'U't.'tvd us the boml of li bnsmi to Htmiy the eiiiiMi- 
lion mill siuiuhI of tbe disi‘!iiS\ This itiiiiioiis^ task occupied mom: 
than M yi'firV linni', ^ViUl the ninnj:.t pniinme and iiwiiiiicy lliw 
.ii'toils of hiimlmds of iiidivitlunl cha-s wen* fTroniutl und slniliei-l. 
*riiit rt'fioi't of tho coininItisi<ji 1» non' in tsinfHj of jmliilitiiitiiju bj tin.* 

(iovcriniuiiit, is a luoiiiinioiital work wldoli iiiiist iilwiiys survu as 
n hpjiis for fiitiim stndy of tlie pjiitlomiology of typhoid fever. 

Xbo Jiiost original and valoidilo work of tho lioard is tlm proof 
that Ihn Jiifw-tioii of typhoid fever is spread in niriips liy the < 5 <)m- 
nion Hr iind by conhnit witli [)atieiit,s mid iiifertrtJ itrtirb's*-clotliiTig, 
Ifjitugt, iirnl utensils—us well ns by coutnunmiled drinking water. 

hi Jnnn. llHin, Mujur liecd was stmt to Cuba as piT&iiknl of a Iwunl 
to study the in fret ions discjises of the troimlry. hut mom csiieeially yel¬ 
low ft'ver. Associated with liitu were Acting Asst. Sorgs. Jiimtw Car- 
ndl. .lesH* laiinnir, iiiitl A. Agmniontf. 

A( this time the Ainerictm mithorities in (’iiImi had for a yi'iir and 
n half eiideavoivd to diiidnish tlie tiisi'use and mortnlity of the f’-nliiiii 
towns III* general sfiiiitury work, but while the health of the ptjpuhi- 
lioii sbowwl distiiut inipi-o^etiieiil and the mortality hiul greatly 
diiuiiiisbeti, yelloiv feviT iippiifpiitly ha.l lieeii *11 tirely uiiatfetttsl hy 
these iiieusnit*}'. In fae(^ owing to the large mimljer of nonioiniimc 
foreigners, tlie diseasi* wns nion' frinjisent tlian iisonl in llaliaiia and 
ill Qileiinnlos, near the enfiip of Anierieiiii tro(i[>i, and iiiaiiy valuable 
lives of '.Viiierit.nn otliivrs und sohliers had ia'eii lost. 

thHid wus eoiiiiiKval from the fii-st tlmt general siinitury loeiisiinis 
alone w-uidd not irliwk the distaise, lint that iOi tmosmissuiii wan 
probably due to un inwel. 

The fan ihiU malarial fever, rmisetl by an iiriiiinit iirtinsitp in tlie 
iiltssl. is iraiistiiilha! frnin man to iiiaii llirniigli the ageiicy of ecr* 
(iiin miiHuiiitoos hail lu'Cii recenlly n<*CT:[it(sl hy the scientific world; 
also, several vears licfon.’, l>r. Carlos l-’inhiV, of llabima, Inni ad- 
vaiiciHl the tberny that a mosf|nito ronveyed the unknown eanst* nf 
j-ellow fever, but did not sncmnl in demonstrating the truth of hb 
thcoi'y. 

Dr. U. Ti. Carter, of the Marine-Hospital Sorvire. had written a 
pafier showing lliat iiltbongh the priofl of iiicnhatinn of yellow* 
fever was only five diiy.s, yet a luinse to wliieh a patient was carriet] 
<lid not iM-'rome infiH'led for from fifltH'U to tiviuUy tlays. 

To Heed's mind tliis indieolcd that the imku<jwii iufectivi^ agtuii has 
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wai.teb heed. 


Uj ji |wrioil of incnibntion of from um to fiftet'o tluy^, nml 

jjmbnl>ly ill tht! IxkIv of a liititig 

V[y to thiji tinii* llu* nut^X |!S‘iii*n!illy ibetiry iis to tlio uuiisai- 

lioii of yollow fcv-tT VV1155 tiuit of SoiiuriTllu who diiiitUKl tliiit tbr 
buidlhis iotoroittet^, by him, wna ihi^ of the 

Major iii iisHoobfion vvilli DiHrlor ("arriFlL IinrL how- 

i^ror^ alr^iuly ifi^ioiiHtJtkD^l that thin iMii^ilhis wais orio whloly 
Jitilrtl ill tho rnittnl f^tiiteH iii]ii Ihoo no spet^hit rdhtlioti to yollow finer. 

Iti HTijiiii, July, tinil the rnimniii^ioii "iivo thoir riitiro 

atloiilioii lo the hiioterio]0^:1001 j^tusiy of tho l>looil of yelliiw-fevtT 
pnlhmt^ mv\ the iHiHt-iuorteiu exHOtimUioti of tlie organs of thoeie 
flyiiiji^ willi the tlisoa^ie. lu where I lie blooil wn^ ix.‘fHnit- 

<H]|y eMimiiietl, wefj in M €rtrefiilly ^iidiei] oulojysies., l)oeil]H^ 
ji’leroiile^ vrn^ not ilisifovoii?fl in>r was there 1013" imiicjttioii 4if the 
pn^stoit^t ill the bloutl of a sj^wifie tiT I In* 

A|>ptk'3Ltioii wuH niiii.le to (leiu IjtKaoinl WimhI, the militan' gov¬ 
ernor of VnhiL, for |>iTmis,sioii Eo I'oodiiet ex|HTiiiieiim oit noiiimimino 
Ijt^rscms iiihI it r^nni of inoiiey recpo^ied for the purpose of re- 

wttnJlijjr A'olimti^enj who wopld sohniit IhemHelvt^ to ex|ierijuent. 

It wsLs {odml forlitisiite tlmt the military' g<>verjn>r of (hibii Wii.s 
II niHii whi> In' hi» liirMiiUli of 111 iml anj K^>eidal .^Letitilit: Lniinitj^ 
roiihl molily iipprtTiiUe tlio ar^iincnts of Major Heed as to the 

mine of the profaKSed wwk^ 

Money sind full iitjhority to woiv pnimpEly "rrtntetJ, nnd 

to Mie everittstiii;,^ "lory of ihe Amertniii snhlier. vohiiiUx^rs frttin the 
Army olTertnl ihi^inseiveM for exiicriment in plenty, siiid wiih the 
nt^]lo^^t fiiirlessnesrt, 

Ik^fore the nrmnooiiientji wen' entirely cotnpleiefl, D^n-tiir Ciirmll, a 
iiieiiJMT of the tsmiinission. allowed hiaiself to l>e bitten hv a nuss« 
ijEiitn Ehal twelve days inxiVKnit^ly had HIM imelf with the blooii 
of a Yelhni-fever patient. He Hiilfennl from a very severe attnek, 
imd hin Was the lirst e-vjN?rjnieiiEji] Doctor Ijmtor til^iv exja’‘ri' 

nieutiaf on himsetf nt ilni same tirnei hut wins not JtifeetHh f^ome 
thiv-s Inter* while in Ehe ydlow-fever wanl. he wiLS bitten hy a nms- 
ipjlto mid NOteil the fsiH Litrefnily. fie neiiiiim] the dist^a.^* in ib^ 
liKisl. Eerrible form ami iliei .1 a iinii'tVT to lienee nod u inie hero. 

Xo father fatiihty oemirrwl among^the hmve iiam who, in the eonrfic 
of tho ex|ieHmenm. wihingly ex[KjsLKl theinwlves to the infeetinn of 
the rlrendeii discuse. 

A mmp was ei^|iceiul]y construeletl for the ex|ierifrieiits abnnt 4 
miles from Ihihann, rlirislraKHl ('amp Ln^^c^ur in lmin>r of the dead 
umimule. The immitus of the <.iimp were put into most rigid ijiiar- 
a.ijlirie and iim|ile time was allowed to eliminate any possibility at 
ihe dibf^asc being bnniglit in frotii Ilabtitai, 
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Tho porsHCipnfll of thiw inii^^ nm\ piin? niHiiiiiiiaiiies, Lkll 

iti ihiy iifcililJiry utitl incliHliMl lAv<> phy^itrisiiLH, 

Frpiu time to time Spuiii?}! iiirniijL'niiitH, newJy urrived, were 
|jn»ii"in ill dirwrily fruiii the iziirnip^iU ^1lU^oll; u fjei^ii nut knuwn 
in iiiiniutiL- wiis imt aillowed lo c»lii|K or if lie iliil wiiri for- 

luddim Ui iH^ZLiriL 

l'ln! muHl cfriiiiplele reirurd wil-^ kept of the heithli of even' iiittii to 
experimental ripin* tlnii=^ di mi mi till": the pos.'^ibility uf Piiy other 
disease thjin yellow fever (mui|ilk'iktiii" the cai«'. 

I’hr musiinitnc:^ were spEwhilly fired from the eggs and kepi in 
II building sciTX^oril by win* net ling. When nil insect was waivied for 
nil ex[>eriment U was mkeii itito ti yrdlow-fever hnspiml and siMowihI 
til fill itself wiih (he blood of a ptitient: aflerwanls ai varvUig jiiter- 
vflls from the time of this meal of UIo^kI il was |>ijriii.iS^ely iipplied to 
nuriinunnm's in ramp. 

In I)ei'eml>er live rases of the dist'use wen* tlevdo|HHl as the result of 
such applitaitiims; in dnmiary, three, ami in l\dirtiary, tivo^ making 
in all ten, extdusive of (lao easi^s of iVanors Carroll and Lazenr. Im- 
meKliittely i/jani the iijijwiiranii? of the first retaTgniKe<l symi^tcmis of 
the disease^ in uiiy one of ihtw exfierimental the patient was 

taken from Cninp I^t^ear lu a yellow-fever hospitjdt 1 mile distjiiU. 
Kvery |>erson in rainp Has rigi<Ily protected from «c4‘idenial 
qiiitti uiid not in a siiigle insiaii^X! ilid yellovv fever develop in 
the camp» extxijjl at tlie will r>f ibe eX]H*rimeiiters, 

Idle exjierijiients were txindtirleil a I n seiL^m when there was the 
leasi ehanee of iintoralU’ iiLX|uiriiig ihe ifisense^ nnd the nifi?^uitws 
t 3 sed wej^e kept aeisve liy maintaining them at a summer teuip'nitiiri\ 

A completely miwi|iiilo-pruuf building whs dhided into two enm- 
jnirtiiients hy u wire screen j>artitioin ii!f<i.rUHl iiit?e<:Ls wei'e JiljeniteiJ 
iiu one ftiile only. A liran* nonimiiinne unlercil and ixuiiaiiiecl long 
eiioTigh to nthiw himself tcj bitlen stweral times, lie was nttarketl 
by yellow fever^ while twn sns4a*(jlible men in the oiIut c'timpartmrnt 
did Jint iir 4 |iiirc^ the iltjaMSe, allhuiigli bleeping there thirtrtai nights^ 
Tills demonstrales in the siinplesl: and most iwluin nuinjUT thal the 
infeirtiotipness of the biiihling was tine r^nly Uy ihe presence of the 
iiii^ecls. 

Every alteinpt was made to iiifi’ct iiiiiividnals by meanf^ of liedding, 
rlotiies, anil oilier articles that Inn I Imx^u used and soiled by patients 
sulfering with viridenl yellow fever. 

Voliint 4 ?crs .-^le]n in the room with and hand let! Lhe most filthy 
nrlicles for twenty nights, hnt noj n symptum of yellow fever was 
noti^l among tlieni, nor was llieii' licallli id the sliglikst degree 
affected. Never!heksw tln\v were nnl immniie to (he fliseiltfie. fnr 
some of them w-ere afterwanls pnr|>osely infectetl by nusqiiito bites, 
an niLijV— 
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njfperimi'nt stT tmi-is rlio of tlei^iroyin^y vi\ln- 

fr>r fmr of infin-tiiMu lUul thi* jH^nplt* of rlio ITiirloii 
liiMm ii lliiii ouo fur-t II luiioirt^it jpurr. figo tin enonnoiis niiioiint 
of iiioin^y wiMikl haivi* IwHok b^ivud to luHib^'liolili'r?;. 

Iteifliv^ till* <'.xj>orUui*nlfil Uy rno:^|iiita !>iIuk four 

!ioiiirnnn]iii?s iiifec:tL-d by IiIikkI draiwri dimilly froaii 

I 1r*- veins of yellow-ft-wr iiaitients in ihe tli-Tft two diiys uf tin? tii^Gaise, 
tlms tkinoiMrutiiig tlie prc^eiut^ of am iiifi^timi.^ ngLnd in rlii! IjIoihI 
i:t lliis eiirly in'riful of the 

Kxm (lo^ bliMNl s^‘nint of ii ppitivnU tJarrm^h n hecrIin'iii-iiijiMif 

liltor^ ^Viis foil lid lo 1# L!ii|}Lib1e of roiLsiuj^ yellow fevtT in unbllier 
[M^rsoiL 

The iletnils of the ex[wrinaPlats fivx^ inoftt intpiPt^tin^, luat it irins^t 
Ill'll* li> iH'it'dy iiiani laji tho principal I foneliit^km^ of this aitlnii- 

riihli?' i Kiainl iif invphli|nitor^s of wlitoU HshhI ‘tt ais i he in aster iiijikI : 

L Till* HUPiO In (lip mosHtlim i>f yi^Kow fi^vpr exPHln lai llii- (iIi^hI uf 

n piLittfnt fur the rlaMt llirei* of IiIn ttttiu-k, tifior wbleb (Ictiu to 

lie n iiapoiii“e to Um iLi'tiltli of otbers. 

2. A HMWiuOo of II Rankle piRrfiltai (m^i^lEib^ tlu* IiIinmI anf 

a |iEitlei}t iliarhi^ tiah tofi^^Mvp Jpi Ot Hip in' 

amotliPF (jy Un liUe tititll uifolit tiA'elvo ilaiji~H (mvu tuO do 

Ihert'nfier fur no ftitlfianttp tierMrft (pmlisiliEy Oiifini; tln^ n.MusilodiT uf iU life, 

a, ^riav ihRi^aiw? i jio i]i]t Iri imnire tie tiiireaol In any ntlwr tleni hy thv liEte 
nf Ibp Arm li'H umimI lOiil i+oSliii Uy jmljHit»* Oia 

ool mirrj' Infivtlnii. 

Tlipse i^iiehisions {Kiinked mi plimrly to I ho pnurLteal melhod of 
extern I inuliiitf llio lUseayp tliol they i^vore tit unco itecepltHl by iho 
stiniiitry authurhip^^ in ami pot to llm ti-st in lT;il>niiii, whpn^ for 
nearly a oiaitiiry aunt ii hailf liy netuail i>nror<i the ili'^^at^ Inid never 
faiUnl to a PI ir III- iimitOiUy. 

Ill rebrnairy^ llKil^ tin? rliief SEinilory iiflhnir in [IiibHiia, Mftj, W. C» 
((ior;itis, Mrdicul lV|mrlinniil, IT. S. Army, itirttiHited iiieiLsniw to 
pruilinite ihe iliMfSLM.% based entii-ely on the c^Miclnfe^ions of the i omrnis- 
sion. CsiM^s of yellow fever were refjiiiivil to Ik? n+jwirtisJ m pi-oniptly 
ns fKKisibJe- the ]iatient was fit tir-l rigidly isuhited. and iiiinieilititely 
n[s>ii tlie report a fnrtv of men from thestmiTrtry ile[iarliiient vbitinl 
the liuiiHe, All the nmnjs of lli^ bnilding and of ihe ndgliljoriiig 
lioiisi's wrri* si^iiled ami riiiiiigntiHl So ileslniy she iiHJsqnitiH'^ |n\^'nt- 
Window mid ihwir M^rtvns wrri‘ put up, amil after the deolh or 
ery of the |nitient hh niom was fiiniigiHed and every inostpiitn ih^ 
etroyed. A war of extemrinntion was also wagi'd against nicfsc|uiu^es 
in gC'iiimtL and an iasergi'tic etfort was made to diminUh the iiiiin1»er 
hri'd hy dmining standing water* sriwiunjr (miks unit vesstds* uslpg 
)jetroleiJin on water than itinld not 1h» dminoib and in (he luosi sys- 
lenmttu manner destruying 11 it- biTOdiug [daix^ uf the inwH^ts, 


WALTEH ftEKU. 


555 


lUi‘ wiinu ^nw>ii |■^^^u^llfHl n ft‘^v ot’-ruri'c^K Init by 
If'mlnT, UMH, the Irttil of yvlliiw ffvi^r cirigiimtiMB in ilnlmrifi, 
yincs- wliirh time the eitv liu^ eiilir^>ly from tliu terribln 

dit^en-so thait lisul thvw kept ^tron^hcdcl for ii 1iiin4kr4t iiiit) llfty yeitrw* 
sin^ now mlmitteil into ItulrmiLi fi'om Mesintn \ntri^ hut an* 

IrettU'd nisili^r ^ ih'^^us wkli fjerfi'ri impniiity ii^ the in’<iiiuirv rity bes¬ 
pit iiK Tlio <'ni^iule atnuiii-s the insects ul.5ii n very hir^* ilr- 

rn^d>ii> in iinilEiri]i | fevei's. 

The de>trnrliciii of l!n? nnwt fain! epidtHiilr of the WeMoni 

|[emisiiluw ill fsivinilr Inniic viiiy but thi* lii'pnniTipr of the hen*- 
lU to rnsinkiml thiit nmy \n^ extH?clcd to bdliAV (hr work of iiiul 

his Tlmri' niii no iminnrr of iloiiSn tdionhl Mexico, 

and the tVnlnil AEnt'ri(’'ftn Hepubth'^^, wheiv the <iiw(*ajre still 
v,xist.s, follow ?f(rirtly tlir cxiiinpk liy [liilinifca that yellow fever 
will biHxiino exiiiiel and the 1'niteU Statiss fon^ver (rml from the 
scintr^- that Imi- in the iitisl -lain ihonsmuls of onr dti^sens and wihs^mI 
the lii4vs of niiltild trcftsunv 

Mon; mt'tit invi^ti|^imn*i i tit ip the erjU'K^ and bprt?iiJ of yellow 
fever have oidy in verifying tln^ work tpf lli-^^d and liJ^- 

roinTiiiHsion in every ptirticiilnr and in ailding very little in onr knmvi- 
edge of itfce ili;?oa:4:% 

Later ri^>ardies by (fiiitenifr in nabana, by the Ihiblie Heahli 
and Mai'ine-iliKpita! Service in Verm ruic* and lastly by a delegation 
from the Ihisietjr liLKtitnte of PnrL in Uio ile JiUidro nil 
in tin- most ixppvinriiig inanner Liolli the Heenuiev and rAinipix*henHi\'e- 
np^^s of the roticliisions of the Aineriaiii eohiiniissiun* It has lanoi 
well siaid that Rnd^ exi>i‘ritiieiits will always i\miain ns nwlels in 
the anntils of su-ieiiiilie n'seardn Ixith for tUe exactne^ with whieh 
Ihey were ailapted to tfcie points tn Isl* pnivci;! and the ijn'einitiiiTw 
la ken that no esperiniPHt dioiild lx* vitiated by failure to exehnle 
till p^^iilde ik3ni>j«!5 of erlvir/* 

Appi-eciatioii of work was instant in the seientiHc tvorld. 

Honorary ilegi’ce- fivm Itarviinl I jiiivei-hity 3ind I he I'nivei^ky of 
Michigan wer*' ronfeiTed iijpoii him, k^tirned s^x'ietiijs and ilistiio 
guisliefl men delighled U> Imrior him, ainl after his <leath Congress 
voted i\ sperinl [tenHiipn So his widow. 

To the Tnited Stjitt?s the value of his service^ ran not k* I'stiimuiHl. 
XinHy times liai? yellow fever invaded tlie ciiuntry* c^arrying death 
and destruction, leaving [wverty and gricL 

New rirleaiiii> Mem|diis. t'hnrlesloii; i^s^lv^?^^t(ln, Portsnionth, BaltL 
inofis Philadeljihia. New York, and iinitiy smaller towns have Ixen 
swept iiy tlie dis^'ai^''. 

The epidemic of 18nvl i^ost New nrleitns live.-: that of ITtW 

wiipci out lU per i'ent of Philadelpliia's pupnktioin 
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'rhi! fiimiM-ittl lu6« i« ibi' iJniUHl states in tin' one epiaemifl of 
amonnliog to io.l K.itrering 

fear, atnl llie tears uf widows a..<l oviAinT^- ran never li.' 

Sow. however, if yellow fever sl.oiiU! fig^m vig our ^>”‘1 ‘ 

del- there ticcd lje no ilistiirlann-e of comniert-e or 1^ of proiK rtv it 
the slightest degm? roiupurable with that wliit-h opideimes tit t!te l«a»t 

''"■ThrihSli of Jliijor Reed took pki-e Novembci-2:J, lIKhi. 
iogloti. fiviiu apiieinlifiiiK. It w gnUifying to ihiiik that, 
hifcountry imd the ^wientifio world were ileprivwl of one from wliose 
future more iHitielit to lumianity rea^tnably U; es- 

iieelnl. tioverlhoK-ss he was privileged liefore Ins hfea idiwe to know 
that his dmiverv had 1ai-n nested and that a jtireHl c-ity was frv«l 
from her anrtciit fia*. to know that his waisowntmns work had wn- 
tribiitiHi imiueiisim-aldy lowaivl tlie 

Kepiililie, and ex-i*ii more to the welfare of his own lieloTed vonutrj, 
who* «ag he had served so faithfully. , , ^ 

I,I the natiomd cophal ami in the grt-at eities of tlie l. nited 
tliere are stately moniimenis to the eoutitn'V great ones. Matn® of 
warriors. sloieHnwii, and iiatriots stand as silent witnc^ of a pco- 
iileV Kratilnde, Is there not nstm for the eJBg>' of Walter IIishL 
who so elearly pointwl out to his fellowiiiHii the way to cotMluer 

Atueriea'a wowi plague 1 
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nf ft* lAr f't*h'rr{*^iff nf 


Flv Willi I i^tmtsn. 


Tho ticiith <»f l^rofessor Kr»]liktT w-ns nnnmmwil in tli^ Brilish 
M^niiail Jmiriiiil af Xnvemlpor I L Tlie ViiJitH'ttUk^ sk^ient Lst tliisrl i»n 
XoviMiibei* •k tif ['>iii.Hiinciiiii;i, iiftcr mi ^Ulll^^i uf iJiirty-His Innin^ 

I’lif lisiiin* of IvimiktT hsis iMH^n fjtiniliJir u> nil hihioU^gist^ siiml 
nnitiomistK for iirnrlv ksilf ii iviiinn% fur llirn^ ib M%irrelj^' miy ^Iqinri- 
iiH'iit of Ikii^tolo^y til winrli hv iH-cl imt fiintriKiitt^ lar^ly liy hi-^ 
i^rigiiiiil wiirkn Tin* wlmlr niiiiiii!!! kin^Unrii In id iinik-r {:^)[itrihii- 

tiiiju ainl Ills mntrikntioii-'^ dctilt luntli tvith ilu* HlriHHim^^ iij? thnv 
appfjir ill iiiliih.s nnrl w\ih tissues nnd organs in iluof ilovrlujiinonl. 

liorn at Znridi in IHlT* jiisr four wars nftor thy birUi uf Clumh* 
iWnuird. Kollikrr Ih^ii his studk';^ in llit* uriJVprsity of bis luiiirr 
tnwu in In IHJtn hr jinm-ssliMl tu tSoiiii, urnl Inlrr in tho sainr 

yetir to Brrliiu wlit-ri* hr Is^-nnir ii pnpil of doliaiitn*.H AtuHor, ivlin 
t*xt*rrif^Hl SI profniniil inftnrin v on I ho young and iinlont sLoihuiL 
Miilirrs wiilt' stjrvry of physiology Iwl Kdllikrr to tnkr the some 
hronil ricAV of hi>tt>logj%. Me tiKik the flegTi*e of diH'^tor of |jliiloMi>|ihy 
111 Znrioli in lt441, lUid iHa-nnst^ thait finivfi'sity iiLsIstc^J on a vivsi VfHO 
exniiiintUinn when he prvst-iited ti flb^^riation for a tiitHiliiiil dt*giw, 
he eliH tisI to tiike his degm' in llrhlelk^rg in liifii- pi\<^Mil.big on tlie 
ni'eosion it thesi ?:2 on tlie dinidojonyin nf and 

Sehlriileiu of ffriui, piitdislnHl Iiis work on vegi-tsilile iitdLs in 1RS8* 
nitiT Seinvann his i_^\] lliwry in IRIWh In tin* nioiiitiir eiilillnl "'Mi- 
oiite^-tpjjieal n^i^trdu's into the iiet'orihini'v in the* s:tnu*tnri'^ ornl growth 
of aiiirnols siiid phiuts;' the it*11 llirory was fnnnulat4*il, Krilliker was 
thus foHuinite in Ktoling n fiehl <if n*?si*iiri1i w (didi he eiilti vateii w'ith 
Hin h imirvrioiis sorites that up to when In* publishefi Erinner- 

ongen Jiiis tneitirn Udieiu when he was oeer Sl> yyjirii of ngi** the total 
ntiiiilM r of hh h given as :iiiK inost of i\mu ou liisiologiiTil 

riiiirioliHl Us man tlie BrLtisli ^[laUrijt Joiirinil^ I^anlon, .V?i. 

Jimr Xqvesiiber JVUuL 
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tirii] IIHied At Ziirit'li in* listeim] In llu ^(iniuliitiii^ W- 

(if Oken oil ; in IS:VX hi Ihiiiiu lie iitteiiEied I lie eljiiie nf 

X:is.se. ivlio guvc* Wiy, li'eliire> in l.ntiik TIh^ f^itnre siiniitoini^l ^■I5'1I^ 
hfiw lit ilni dbiie iiX Rnnn lit' iiiiiihir Si^ Hnil \hv win in Um* nriii 
uf n Vf^ry fsit Isniy fsiitieiit wlm wiiw finler^'d lo ln^ Vileti. The Lsirh- 
lu^ iMiiiil in his ennvr eftme in Berlin in \3^\K wiuM^ lie Ml iintler 
(he Sfjol! of .loiuinntiHi MnlkT Mini Jnknh lleiile. infliieTiee nii 

him wu.H iMmerfiil ITiiiler Miiller he -;nnlm1 muimrtitive anjiNmny 
unil jmthuhi|jim1 ;niiiUiniy. mitl uikIih- Tleiitt^ utiniml 
IleuJi." iiistiHeil iiilii htiii I he e|K}(1i-iikurkinif iliHlnnes: of Sdiv^'ann 
ami tlirvelul bi^ iiLieiitioii Ui (he mii |-os«?o|>li iil s(riirtijn!- i>f ihe IkmIv. 
Thi^re iiImi \w jfnt mneb rnj]n ElirnlK^rj^^ Moyen* a ml 

KoUet Heiiijik. Mn Uaik ii |irivnti' i-oniNe nmler [{eniiik, wlnt ^ivc 
IreUims jitnl demuii^tration'^ at hi;' nwn bmisis on ** iVvelopmenl; of 
the 4'hick.'^ 'J his h-il in fninri- yrai's tn ei ^tmly of Heveh>^>Tnenl in 
nijtitniials ninl imiiiy other iiniiinils ainl In Ihe pnliliiriLtion in INSl of 
his ^hit\vieklnn/:r^i^s(^liieht(» de.-- Alensrheii nnd Her hnlifpwn 'J'liiere, 
Ivnjliker lells hnw^ Eit Jlis SrEint^^-eXEinieli. be kin-u till iilanlE the 
finetsi biiiuehi^ of t!ie cniiiin] nerves, the strnctniv of ihe I'ar, hniiiu 
aiui eye. yet he cuiild not iiiiswer n tiiinple i|iii^riiou on the pEiriiil 
vt^iii. In ihir sesniim of 11^1 L M asriihiLiiil to Heilk^ who nl 

I lull Lillie IV a^ |>n>feteTor of ulnilulny Jil Zurielu In 1S4^ iK'^Jiill lliu 
llrst of !i H:‘rii*sof Journeys to uther bimls, which weiv ahvuys nliliml 
for j^deiiLilie pn^}Ml^^?s. Tfie litSit was iirnlertsikeii wiih Nsii^eli fn 
N[E|iieSi^ when^ Ite ilevoleil his f line to i *01111 ui ml ire iinalniny of ni|iisitiE" 
forms,, a snhjts^l which lNi‘|iaii lo Iw sliidted in Hie iliirlics nm\ forties 
hy .StnnniiiSt W. Pcieni. d, Mnller, Milno-Kihvanls* niul Qimtrefuses* 
While there he mnde eight ref«'an;ln\s tn all, en Eiinphioxn^^ eeph- 
[EliijHahi, on ihe liCtrKHHHylns iif Argniiaiita. niid kitiiircd ssiljjix^tiS. 
Ari(*r lleiih' b^fl Znrieh in IKl-t let gn lo IfeidellK^rg Lire ehair in 
Zurich was illviihsl, uinl KiHliker^ ul (he of'iT, laH-aiiie |irof^»s'!Sor 
of [jliysiolngy and E-omparatire mnitoiuy^ with an iiienine of U2nil 
fniin:*s, Jn JS-h. H'in'ii Hh year'^ of lii^ wn^ ralEerl to Wrtri^hin'g, 
largely ibnnigh ihi^ intliieMir of Fletile iitn] the then itH tnr^ Pmfi's.siir 
Riiit^r-kerp Originally at 1 leiddlierg he taught physiologw but KiM- 
likfT ijiiicle it a ^snrmliiirrti that as s^hmi ilh llie ehnir of analnniv lie- 
vrtiiie vaniiiT lie was lo have it. for he Elt^sireil tn devole liimself In 
nheiTisis>|Heal anaiomy. 1 >11 ring ihi- Znrieh iieriiHl lie published 
pii|M'rs nil The Paetniiiti etirpnsideH, the I issues of ihe tadpnh^ inde- 
jauidcliw of lire syiiipaniLtir nervous .syftteiin devidiipment i>f f 'rpft- 
e/w/po^/o, un liliMril, ■^]H^nniLto)-,oa. amt llii' striniiijv id siiKurth iniia^le* 
By the nsi‘ of nitric add he 'linwed (lint siiiooth nnisele i:5 made up 
of fusifnnii cells+ lie also finirn] tiuit celliihr^se existed in the skin 

of tiiiiicEites. 
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At WTiiviHjr^ 111" muglu imd h^IiUhI lu 

annlomy nml ik-vp|s?iimimt. llmt in 1^41^ whm lb- iluiir ipf imat- 
i>niy vamiil* \w Inis^iflfcl ull niKl wui^ tli*' ln'4U nf 

iw-o Bi^tkutcs. Kr>tliki^r. in his (ir^l ibctnniimi in ^ViirKlnu']^, vsn^ 
piirtiLLihirly fnrsnniili* in bi^ ivntl a-sr^istatil.s, for hr Innl jl^ 

frknds ihr gihvd rkiiiridt Millbr. (TnH anil Fran/. 

I jt*Vil iff, I V It iiiiN.kr r 1 1 ail a nik-rn-Jicsipiiit 1 i iist it ? 11 i-n wit 1 1 

k'riinx lrf*\yd1|i nrT nn Ei>z^i>ifani, hut Ki»!likiT fit^t nibiTi- 

i'tHirjH' ill On lln^ de'atli of llinitrirli Mil1hn% in tSiVl, 

[diyninln^y wnti fnini nniitniiiY. nmi Prof. A. van Rez-i.ild 

was iralM In fill fbr chair of physinln^^ 

In lS.lt> Knilikyr hail as imv^i-nlnr Oullfricd vnn Siilnikl, uinl Ui 
llir ^^iinc yrar the^* Iwsi fniiiuloil anil ctliksl the Zi'iks;'Urift fur 
HdtWi?tiH(kEift!irhc ZiMilitf^ir. Mnuy |ia|HH-s on zunlo^c-nl sidijoels wen? 
rxiiilribiitoii by hhn to lliis jnurnaU Anionif IiJ^ liUci' [|Hsi^^tl^nts wtnr 
IClK'nli. FoivL i\ SF FIcsih. K. Fk-k, Iinniadirr, Kiliter, 

M, V. Al. I Iciilenhiiiii^ iitul Ph. Sn>|ir* wlin stircetdeii him 

nil ills f^*tireti]riU froni Jielivn ihiyv nti aiHttniiiisi in 1SU7, vvlmn he 
hail aniipleliHj his tightirtli year ainl his Hftirih as im iirlivr prn- 
re,ssi^r of iinatniny. lit* still n-liiiiiiH] wliiit he nillrtl his HH'nml in- 
ditiite* Homely, thnt fnf rniu|.mrative aiuiLutni'; iniriiisiHipyt and 
cmhryntngy, 

Knlliker^ oii nmvingr in ^VRivbiir^i. fnnini the wanl_nf a stdentifie 
wx'iety, uud fn hint was liirgt*ly diit* tlie finiinhitintu in of the 

wtill-kiiiiwn iJif fdiysikalL-xli-iuiMninniH^he f ie.sidli^trlinft in Wiir/biirg. 

As shnwing the wiillli of his tntming KolHIcer ks.-tured on hnman 
aiiftlnmy, physiuJun;^". tHim|winiSiv4* aiiaLoiny, |fuvr n micrns<'opiejil 
rniiisii* ihti tiiirnial hisfolng\% jiinl lerlnivs on tnfingraphiea] histology 
ami mill! la rati VC histnlogy. ami also ts)iirsi*s on vmhrytilog]i^—linman 
anil ojiijpaiiitiYc*, He also gave tihorl roiinsea on coinpwnitivt* anal- 
oiny aiicl phyHiology iiml on to|>y.irriijjhk'sil iimitoruy. 

Ki'UlikiT, of i*oLirst‘» was the reti|iietu nf muny honors- In lit!)? 
llieni! wjis fiiinfernNiI on liiin the title Kxcdhm/ " hy Prhiee Lnif|HjliJ 
of Bavaria. Only once, however, was hi* rrclttr of liis nnivt*rsily, iitiJ 
iae iliil no* lake any very aelivi' part in the iuEier acailemie life. 

In #airly youth Kolliker was u givni gyinnaTit ami imhii^il liirgely 
in iininly sjiorls. He was a kwm sjM’irtsntaii. esjH*eially as it hunter. 
Hr also was a great ilTfiilM*r. am) he i-iHnnls iJnlt in there wius 

not an inn in Zermatt, AbV tC’mpt?rfT 

He also traveled much wml was a sp lend id linguist. English ho 
s])oke with greal (lurncy. and he was a gn?m ailniiiw of English life 
and English ways, Frendt and Italian he koew welL iiml he piil>- 
lidieil [iapei>^ in all thm' Hiigiiages, In 1840 hr visited Heligoland 
and worked tip the fauna of the snrroniitiiug sea, for motit of hk 
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vMks hinl n si^ic^nlilir NiipU^ uml SunIv vi^iitcHl i.. 

Ih iMii lif" fii>t visited I^indoii^ unil on his Avny nl l^piivain 

to Tnfikv tlit! lo'ipiMitiiiiiLn^ of SvfcL^vEijkii uijil \"iin In L^m- 

tloii he made the arrinuiiitjUitN^ *4 Sliarjan-Hi whn niis ilu-n 
in Uiiiveriity Collv^^e, A fTJ*^tnSship up ihejn, 

[Hid KiUliker h:id the ht«:hi*s( rr^aid (nr Sh;ir|My\ wluy ;jri*atlv 
iiik*o.^ted in the yuiiiifr liistulujost^ who ilomonstnitiHl in JShsirpy I he 
teniiinutbn of iwit-s in riiriiiiiin <'tn'|jnsiOes, ] |e al^o hmiine the 
frieiiil of rhvm, Iknvnyiiu TtwhL Kieriniin IVitaiion .hmes, atol EiL 
Korlje^. SjHiiii vvjjb^ vijdted in Uitihnd^ Eii^hmd, iiiid SeiPtlinul 

in l^rpfl, 'To lAiuiiiiti he wsis jii-f-^mpaniiHl hv CKerinnk. In Erlire 
tair^dj In. wji> the nf Ccualsir nnd Siinjison. 

In lih letters lie ffives n <difiriinn}^jivfotint of the Eilinhnrjih proft'S- 
sors of ilnys. He siiys he knows only lliiw iiiniirHiitsLs nnd 

physinlo^^ists in nil En^kiid ivhu do imt jn-eHit^i medieiiie for a pru- 
fessifjtn namely^ * hveii, ?^liar|Ky- Eind (rniut. Me [shictnl Sliarpev nnd 
Ikivvnuin at tlio liead t)f Eij^diili mieruP^-opists, When he iiiilI fV.er- 
iinik wen- the |;,n.iests ef (liMMisir in Eiliiihtir^h, t TiKklsir ^tve liim Tpiiii 
J ones to read in lied, WJjeii he was tin'll lie j/nl lip nml hleiv mat tin* 
^ms, lint fonnnately he diil ikpI fjdl jusl tit nnre. Tte^ smeil of 

till' pis itroiif-isl liiiii, ein^ llip* i-EinHT <pf tlie ycntti^ liistologist Tnioht 
|n'oiiJtfp1y have Ihtii slnirt, lie ivrts ]jris^''ii,t iit the nisa^tiii^ of thi' 
Hritisii AwsMhitifm in Hhis^row in llHoo as the ouest of Alh el 11ioiio 
soil, anil on that {a^e^nsion read st-venil |>Ei]H^rs. Ui^ nnnle lUioLlier 
visit toSeotluiid in \mi simi apiin in imi. He delivend the Cnmn- 
lan IcH'tniv in ile visih'd iltiiiehivter Ui si't* die liisiolo^irtil 

work of die hin- I'mfessiir Willhnuson on firsdl plants, fn he 
visitetl f IIvia lop stntly iiiiikT ( lolj^! his iiieltnal itf prej^urim^ iH^aiohs 
of the TJETViPns svsiein* thoii^li lie ivas then almnl^' 7l> years i]f 
lie jnihlishiN:] aimijt iwenly papers rtii die results ]je ohlaiiK^I on die 
nerviiiis systi in hy thetml^fi and ('ajal njetluHk 
To ii ilelLLiU'd iuaapimt ipf Kollikers ivnrk wonld Im^ to vrite it 
tmitk^^ on rnrnjianvdve histolo^^y. His (h^wilMdehre was pu hi idled 
from IRtpH to lS,v|+ llit? Handbneli tle-i'' H^HvelM'kdirc ivtis lii'st pith- 
lislieiMit lyfit! ami iTiidied ils sixth eilitiori in 1.S9J-1KPP. Tlie Man¬ 
ual of llEiFimn Histolej^y W'lis t ran shit i?<l by Ikisk unil fliixlev fur die 
Sydenhimi .S^Kiety in Even ns lain as Vinhow held to 

8eliivtirifiM diirtrim* of frsa^ M\ formatifpii." Hofore this Knlliker 
hud rejiHiefl this tluapry. Ilk studies on the e^"sof ii?p]iaUip(Hls liad 
dinwii hiin die linienahte natiirv of Schwiinii s viewf^. Ho uttadied 
"mil iinporlaiK^ In thestnrly of proto^Apa and the sliiiplesit ntiiiiLak 
KolUker imblisliiHl but liitJeon ordinarv naked-eve anatoinv. His 
wfprk lay diii^Hy in mivrostmpienl sitidh^i/ He ivas mi rxiidliMit let- 
Hirer. i^ckwI draftsman, and a mor^t ujethodicitl teaeher. For eighteen 
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yi>ntv Ii4» ifinghi pli^vsiolo^'. siimI admiirL ilmi slii> pkpiml nml eh<*ni- 
k'til silk inf ihiH \vi‘jv kft ill ihi^ iiMi'k^i^Minrl. iih 

wjis liir^l^- mid wu* in rhv 

fn^njiipt em^h Jnstr^fl two lnnii's, Mv n^piiilrd tht- incisiiin^ 

of LKLntio-iiuuuu thi' fiiniiols mid sidmls i>f (nsli^i, iiiid llio EAvald- 
KfihiLO lit^lworks iii iiorvo (iU^rs iis artilicja] mid pt-iHluL-etl Uy lliv 
firtioii of ri'iipoits. rill: siJiiiioi-tod iirtiiviirr^s view uf llii» oul^ri'owtlis 
ot iK^rve fiuiii u 

d'iiait hf ilid hot do inoir work ill mkiakoyi^ nniilniny* iimU in fnH, 
priHdiccH] only oiii^ largi' work im thi*^ siiIijih-l On iho Position i^f tho 
[nlpniiil lAaioik ^i^'Xiud CJrpiiis ( ho oKpIniiLb by iho fnrt thut 

his scdontiKt' nrtivily ffd! lU o ijiio- whon nurrtjtsrn-pirrtl ontitomy and 
ombryoht^y wm^ in tliidr inriinry. t*oinp£irj|ti vt' inintiHiiy lio wai^ 
ftiiul of* inii'tly Iw.H^uisi'' it t^^Tmid in i^ooti intimair ndiilion to tho Uar- 
xriniiii] ihi^ory. a llo-nry whicli ho Kiibjt^-lrd lo ktxiii ri-itiidsnn 

Kdllikor jimdo loany mi)w>iiaiLl ults^n utioris in |ihyMMdo|jy, Ho 
sLiidun] llii- uolioii of |Hiis<His sin-li ns riimrtv iitryrliidiKs voiiUrijn 
Opus auilijtr. Jiiiil <>oiioinn Hr wan ^|rtH-inl!y iiitrirstrd iti n(nin\ for 
in lh~*Vt hr 'liowrd tlmi tlit n- wwr ikiIkoiis ihnt. althoii^li Ihry pjirn- 
lyml inlhininsi-nlLir tirrn^* li*U (hr rNrihibilil,v nf ihr nius^dr tissijo 
itstdf inlni t. Hr jpoldishrd his ivs^Han. ln.'S (pii s’'in‘nro liefoii' thciwi' of 
BonitiriE wi-rr inddiwIuHL Hr also rstriolrd thr study of jkO-hois lo 
other Tisiistiiljir tissurs, sttdi loi ihr hrarU Hir rinission of li^hL Isy 
LfiM.p^rift tiiKf wjis niivfully .sisnlii.HL ITr si]?m) inmlr soinr 

experinit'iiis on ihr idiNi^trit^al laindition of I hr hnirt ninl on ihr sias 
lunliiry I'oiOrjiKitni n^siiliin^ whrn n nri i'r of si nervr-imisidr prrp- 
siiiition is hi id on n IhhiIjti^ hrmi, 

On riipbryolo^ lir pnblishiai hbJ wiivk in IH^SL of whirh a* 

hetXJtid isittioii apia^nrril in ISiU. His tinmiiriss^ on the siiiiir solr 
jrri, rrnehefi n si^-iuoi imIiItoii in 

Many pa|H^rs wi/rr piddlnbrc] on [roiir; ihr Oio^t rhd>onilr iviul ilir 
Iw'st dliistnitnl is” 1>ir iiomnilr lirr^orptUmi di^ Knih'lirniri'wrbes und 
dux* llrdfintun^ fill' dir KiUslrhiin;; drr typisfdnn KniHHinifoniirh,"'’ 
In lA’i2 lie riiinixl ihr word '* OskxH^last ” in Urn of RnhiiPs word 
niyrloplaipn?/' and linkei! np tludr fiiiaHioo with thr pnMliirtiun of 
Hoiv.dup's lin^ituas 

'111 thr s'libjrii of lliu'wiaiHm hr nintrihirtrHl s<*vmd paiicrs, Eiud hr 
in his Krinnfiriin^-n a hroad mid rxitdlrnt an^onnt of ilir 
dtx-triio'" of rh^ixMit as it thr cidliihtr iiiid otln^r idriiiriits of llir 

liody. 

Classifying his ]>nidisbiHl ptijieiv;, wu find that un liislology lit" piilv 
lisht-d I OS, inrlijiliu^ in this tumiU-r ids various trxi-Eiiatks und ihrir 
I'ditiriiist oti ahiitoiny, ti: physinlngy* Iti: enihryo 1 o^\ 52 ; l>itr- 
wiiiLstu. S; 1 ,’Ojijjiarsitive auatoiiiy and ziioIof^% 111 , including his 
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leones Bii«l Ci jiapvt^ ihi iitielifis^-^ilit’cl jitibjoet^ ThLs 

a of tlw varitity of lii^ iviirk^ but not <jf it is iiiiportutKf. 

ill* ajiiliniii'd tij iinMhwr giMiil f^iiiiitiHe work until u vxTy ?^hciii tiiue 
Iwfoi-i? hh tk-mli. 

IVUcti tlii^ writt'r jin^t iiunk tliv acqnnintiiiMv of K^blikvr Iniir 
wuri tilrTfA<ly whilo—lurf t<* finii?h wiLh sigcv for it Uuil liiH 

hciir dniTi^nl hii i-iolor rnpidlv* Thisi to hhi suave iiiid noble 
face n pbtisitnt and nHerenil tiji|H*amnee, wiiieh, oui|defl vvitlv ai 
ehariidujir iiiiiniier* iiuide Kbiliker an aitti'ui.'live i*er!?nprtUty^ wliile 
his grviii knov. keen inleiTst in all that wss new* mid hh vast 

extivricnee niiide liini u %'eritjib!e CriitnaJiel at whose feet it was a 
pleasnn.^ loi^il mnl t-asy to ^liii iiir^|>inttlcm a.nd (jrofit, 

J. thillier^ (Miuivlii^teri w'Vitts: 

Wbi^ti I WHH at Wllrslmrw rrisicea >-ertn# he^i or ro, KMll|k$r wfm stttl, in 
NfiUe of hlfl RilvnrtL'K'd uiio iiHJt«fihtiiaible workerw m the 

A4>lkmiil, mill il wnt* w real iilenNore lo m SiKin wlmi ettlier U'^ttirEin^ or ileni- 

iiiiHtrtiini^ It w'liw toiM UiaE lo see \h^ ftnITHUele wSlJt wlilf ii Im^ to ^rraiiEe 
III# tiiler™*i-onl<:tiE witli tits <>wii IiuihI AUii tlie tortile lie took la theai. 

On ear |wirtktil[irJ>H ! anMiieusli'iT lie k^iit ini! I'or aver a 1*1141 liof af aa 

Imiif tlH‘ merits ef n Mectlort nl the cornt whleli lie tnkl me wa* 

ilti‘ fiiiGKt lie hftiJ ever i^ei^it. Ht* exiiiiiSneii me In finnioaiy for the “ ilfflanf 
eianiptiH" hut liifltwul of nuking me Ih' siwiii iie:irly ilh? wlmle ef itn* 

time allotti^ Hi me to iThiuit me a iiihtSntare liN'turo on sftiiue noiUoistilrtil iMiill. 
Kveii In hlfl nnhiuirx i^titeriiotloii he wimM imi forEet ttuM he wioi nn nnntmuist- 
When I went tn wiy onmMw t»^ liNti tiefore lenrlna Wnnelniiit he preiit^iteil tne 
with Ills phntoirt^n|i 3 i^w^hleL HilliHlattetiire in*' an I writt^ and In italni: #0 
eut li* UK* tiint tin* nlmtiti^ininla'r twd eiiWEernieil tin* artlvliy nf his eorropiilor 
Huiiercrlnii -\m n teiii-her KiEIIEker wna kiml. iMittent^ mul hellifuL fnr liini\? tlinii 
the Et^nemlHy of tlenmin arnft^sworx niiii tn /on^iimiTa he was narth'iiinrljr 
ii|teiiliT€. Wlint nil ^min^ of ikx'tnrs nil aver tlie wnrhl there niuHt 1 #^ to mnnnt 
the loHH of imv whn hast l»vn n ivneLei- for w'eJhalidi aenerjitEnos J 
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tiillt TIilm'w lorTi flii imn^Eitut mn- aiimhi^ frt^h-walf-r . .... 41Vi-ri^l1 

thU^nr ^\mtw Ipy......... — R«|, i».m. ^ 
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